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BY RICHARD BEWLEY, . H | 


LONDON: | 
PRINTED FOR T. EVANS, PATERNOSTER-ROW, 


Anno 1. 1791. 


TO THE 


ROYAL SOCIETY... 


© GenTLEMEN, 


Reſpectfully preſume to dedicate 
this Treatiſe to you. I would 
not, in the common language of moſt 
dedicators, enlarge upon your learns . 
ing and merit. Theſe, ſince you be» 
came a Royar Society, have K 
the notice and admiration of Europe; 
fo that, by your ſkilful and uſeful re- 
| ſearches in the philoſophical world, you 
have riſen to the firſt rank amongſt the 
learned ſocieties. Aerial ſtudies have 
been, for theſe laſt twenty years, the 
favourite purſuit of learned and inge - 
nious men; and your Society, ardent- 
y anxious to carry theſe purſuits to 
the utmoſt, has been foremoſt in its 
labours, and moſt ſucceſsful in them. 
Theſe conſiderations induce me to 
preſent you, as the Guardians of ſei- 
ence in this happy and learned iſle, 
with 
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with a theory, which fully accounts 
for all the aerial phenomena, by a true 
and accurate inveſtigation of atmoſ- 


pherical air, its formation and purpo- 
ſes. And, though it is in oppoſition 


do the opinions of ſome of your lead- 


ing and moſt. xeſpetable members; 
yet, as juſtice and candour have always 
been the line of your conduct, I make 


no doubt, but you will give it an im- 


partial diſcuſſion. 
It may be thought, that the nit 
regular way would have been, to have 


ſent the; ſheets to the Society, that 


they might have been publicly read to 


7 pt hs —— This could not be con- 


veniently done, as they are too exten- 


ſive to have formed a paper for the in · 


Pection of the RoxAl. Socizgrr. 

Need I ſuggeſt upon the preſent oc- 
e the liberal behaviour of the 
great Bergman tothe immortal Scheele, 
when he preſented to him his theory 
of heat: For, though it has turned 


out not to be the true one; yet it 


merited a fair examination. Jam not 


” 


+ vii 


ſo vain as to compare myſelf to that 
eminent chemiſt; I would only ſuggeſt 
that, the chemical opinions in my _ 
Treatiſe deſerve a patient and candid 
hearing. The ſyſtem I ſupport, is 
that of an ingenious chemiſt, whoſe 
. Jabours and himſelf, have met with 
uncandid treatment. 
The properties and uſes of © air, are a 
ſubject of the utmoſt importance to ſci- 
ence; and, as this ſyſtem, reſpecting 
theſe, carries all the fair marks of truth, 
I recommend it to your protection, as 
to its proper Guardians; not doubting, 
but your conduct towards it will be, 
_ conformable to what is liberal and juſt, 
and that future ages will have occaſion 
to applaud your behaviour. | 


GENTLEMEN, I am, 
With the moſt profound Reſped, 
i our moft humble Servant, 


RICHARD BEWLEY. 


LONDON, 
February 12th, 1791. 
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HAT fire whan concentrated and 3 


forms phlogiſton, is an idea that chemiſ- 
— has long taught, it being conſiderably an 


older doctrine than Sthalls; though they 


who have adopted the one have likewiſe 


the other, W PROS no contradiction in 


the union. - 


It has been 4. opinion of the firſt philo- 
ſophers as well as chemiſts. Indeed, upon 
inveſtigation it appears ſo obvious, that it is 


almoſt impoſſible to think otherwiſe. 


Sir Iſaac Newton (though he f. 3 


that light and heat were the general parti - 
_ cles of matter put in motion) 1 

was produced from the We rts of 
bodies: He ſays, Are not groſs bodies and 
oy 9 -ti convertible into one another? The 
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> „ change of groſs bodies into light, and light 
« into groſs, is very conformable to the courſe 
* of nature, which ſeems delighted with 
“ tranſmutations.” 

Dr. Franklin is of the fins opinion, who 
ſays, have been inclined to, think that 
the fluid ire, as well as the fluid air, is at- 
tracted by plants in their growth, and be- 
comes conſolidated with the other mate- 
rials of which they are formed, and makes 
a great part of their ſubſtance; that when 

come to be digeſted, and ſuffer in the 
veſſels a kind of fermentation, part of the 
fire, as well as part of the air, recovers its 
fluid afive ſtate again, and diffuſes itſelf 
in the body, digeſting and ſeparating it; 
that the fire ſo re-produced by digeſtion 
and ſeparation" continually leaving the body, 
its (bes is ſupplied by freſh quantities, 
ariſing from the continual ſeparation; that 
er quickens the motion of the blood in 
an animal, quickens the ſeparation, and re- 
as * produces more of the fire, as exerciſe; that 
all the fire emitted by wood and other com- 
«'buſtibles when burning, exifted in them 
©" before in a folid ſtate, being only difco- 
__ © yered when ſeparating; that ſome foſſiles, 
as ſulphur, fea-coal, &c. contain a great 
« deal of ſolid fire, and chat in ſhort, what 
= eſcapes and is diffipated i in the burning of 
I bodies, beſides water and earth, is . | 

Ice air and fire chat before made ro hor 
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This ſame theory has been regularly taught 
by all chemiſts; Pe” as Dr. Black obſerves, 
y we can believe our ſenſes, we. muſt ſuppoſe 
that heat and light proceed from the evolu- 
tion af phlogiſton.1 
Ihe late chemiſts upon air, to connterbalanck - 
theſe great authorities, have adopted ſome fin- 
gular theories from their late experiments; 
ſo that, inſtead of following the paths whic 
have been hitherto trodden, they have purſued 
others in direct oppoſition. _ 
Dr. Crawford's principles of heat have 
been lately received; theſe ſuppoſe heat and 
Phlogiſton to be two diſtinct Token which 
repel each other; the inveſtigation of which 
we ſhall now enter upon. 
Dr. Crawford when he firſt publiſhed, ls 
a very conſiderable difference — the heat 
that was imparted by pure and impure airs; 


but upon more accurately attending to the 


experiments, he found that they were very 
erroneus: The moiſture in the airs when con- 


denſed, being the great cauſe of producing 


the heat; and, he likewiſe found, that inſtead 
of inflanimable air giving little or no heat, 


that it poſſeſſes, agreeable to his experiments, 
at the rate of 214000, while derbe 


air only poſſeſſes 4,7490. 
This is ſtriking againſt his firſt oringiples 


of caloric and ohlogiiton repelling each other; 
ſo that it appears from his experiments, that 


the inflammable air, which is principally 2 
Siſton retains ſo much more heat. 
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But as we ſhall have to obſerve in other 
inſtances, a theory once adopted is tenacioully 
_. purſued by its author to the very laſt extrem- 
wr __ The ſet of experiments he now gives us, 

vn er making many fruitleſs attempts, and cor- 
recting many errors, we ſhall examine; they 
are the at rfect of his experiments, and 
. were made under the inſpection of Mr, De Luc. 
It is a moſt ſingular apparatus, to meaſure the 
| heat. of ſuch a light body as air; I can com- 
_. Pare it to nathing but weighing a feather in a 

= Pair of ſcales that would weigh St. Paul's. 


IH . EXPERIMENT. 5.5 
5 Air in che vault — 60.7 

= . pound, three ounces and two drams 
5 rmaceti oil being introduced into each 
/ pol ge tinned veſlels, the temperature in the 
1 * delle K, was 59.9; that in L, 60 plus. 
1 The cylinders, containing art 
ji air, were heated in an adjoining vault by 
| means of the water bath, and were ſuddenly 
“ immerſed in the oil, upon which the central 
4 | „ heats being accurately marked during 17 

118 © ſpace of 10 minutes, 


i Minutes, „ 

ip In 2 R was 60.2 L 60.2 

1 3 60. 9 Oh © i” 
4 61.5 61. 5 plus. 

I 5 62. minus. 62.1 minus. 

We 6 62.3 plus. 62.4 _ 
[| 7 62.6 minus. 62.7 


1 3 * 8 6 8 
2 | 2, 
11 ; . 7 . ” 
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Air in the vault” 61.7. jo 


In the firſt two minutes, the veſſel R gain- 
ed one tenth of a degree more than the veſſel 
L; in the next minute, the veſſel L gained 


two tenths of a degree more than the veſſel R; 


in the next minute, the veſſel R gained tw¾o 


tenths of a degree more than the veſſel L; in 


the next minute, the veſſel L gained one de- 


gree more than the veſſel R. Upon the gth 


minute, the veſſel L gave a ſüdden £ ſpring, and 

gained two tenths of à degree; but, upon the 
3 minute, the veſſel R likewiſe exerted it- 
ſelf and came up with it. There the race 
ended; as it was the point the Dr. wiſhed for, 
he very judiciouſly leaving off, in all his ex- 
periments, at the point he wants. The three 


experiments quoted, continues ten, fix; and 
eight minutes, juſt as they anſwer his doc- 
trine ; they being ſuch uncertain races, there 


is no confining them to a certain ADR. 
It is truly ridiculous. 


ExXPERJMENT XII. 


* Air i in the vault — 62. 6 
Dil in the tinned veſſel K — 62.41 
In the veſſel L — 62.2 


Air phlogiſticated by hepar ſulphuris was 
* introduced into the cylinder R, and at- 
* moſpherical air into L. The cavities of the 
® - ſtems of the * were accurately cloſed 


— 


„ 
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85 4 by corks in che manner deſcribed above; the 

linders were then heated as before, and 
«© immerſed in the oil; and the central heats 
being obſerved during fix minutes. 
Minute. 


In 1 R was 62.2 3 ity 

l % „ ons 62.6 5. 
R s 
oc 1 037 fe $59.6. 
2 64. P. 64.3 P. 
6 64.5 6 


< Air in the vault at the concluſion of as | 
experiment 63.3. 

4 This experiment was repeated with the 
« following reſult.“ | 
We mall find this courſe a little more equal, 
though it ought not to have been fo, as they 
were different airs employed in the experi- 
ments: In the firſt minute, they each gained 
alike; the ſecond minute, the ſame ; in the 
third minute, the atmoſpherical air imparted 
a tenth of a degree more; in the fifth minute, 
it loſt it again; in the Gxth, when the experi- 
ment ended, they had both imparted the ſame 
heat to the oil, which agreeable to the Doctor's 
theory ought not to have been. 

But theſe 2 periments are inaccurate in e- 
very reſpec. In the eleventh experiment, one 
part of the atmoſpherical air imparted three 
degrees, -and the other -two degrees of heat to 
the oil in two minutes; but in the twelfth 
experiment, it imparted four degrees of heat 

to the oil in two minutes, though the ex- 
To beriment 


' 
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periment was every way the ſame that could 


affect the thermometer; and ſo through the 
whole minutes, comparing one experiment 


with the other, there are the ſame differences 
in all the experiments. Can any confidence 


be placed in ſuch experiments, in i there 
is fo great irregularity? Firſt one cylinder, 

and then another, imparting greater heats; 
this ſhews that ſuch a ſmall degree _ heat 4 1 


F 


EXPBRIMENT XIII. 


* - 


br Air i in the vault — Pa > T ü 
4 ce Oil in the veſſel R 1 62.3 * 
In I. — 62.3 „ 


1 «© The Ale containing oblogilticated 


* and atmoſpherical air as before, were heated 
“ and immerſed in the oil, and the central 
® heats being obſerved Sie or NTT. 


In I Minute C 
—W - 5 + 62.7 P. 
3 OSS +7». 63.5 
4 2245 64. ' 5575 
$ 64.5 m._ 64.5 
648 849 
7 "08x" "65.1 p. 


To meaſures of the phlogiſticated airy 
* uſed.in theſe experiments, having been mix- / 


6 oy: previoully to its Bea” into the 
— Fry 
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«cylinder, with one of nitrous air, the meas | 
.« fares of the teſt were 2.9. After the experi- 


% ments were finiſhed, a part of it was drawn 


from the cylinder, and being again examined 
by nitrous air, the meaſures of the teſt were 
found to be 2.8, very nearly. From which 
it appears, that very little alteration had been 
« produced in it by expoſure to heat in thoſe 
6 experiments. 
In the firſt and ſecond minutes, they i im- 


parted the ſame heat; in the third, the atmoſ- 


pherical air imparted the tenth. of a degree 
more; in the fifth minute, the phlogiſticated 
air imparted a tenth of a degree more; in the 
ſixth, the atmo; pherical air imparted a tenth 
of a degree more; in the ſeventh, the phlo- 
gilticated air imparted a tenth of a degree 
more; in the eighth aid they imparted 
the fame. 

Theſe experiments were the laſt, the others 
being full of errors, which he acknowledges 
and e otherwiſe I ſhould have given 
them all regularly as they occurred. The 

only obſervation I can make, is, that I am ſur- 
prized that they could be brought as evidence 


for the hyporheſes, ſuch an apparatus to 
prove ſo delicate an experiment; the reſults 


were, as we might expect, very uncertain and 
irregular. 


The Doctor ſeems to be ſenſible of chis, for 


| he lays, © It may perhaps be doubted, whe- ; 
* ther ſuch minute differences may not be 
0 wow! to much uncertainty.” We agree with 


; | him, 


— 
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him, that the tenth of a degree is too minute 


for obſervation; but were it ever ſo plain it 
would not in the leaſt avail him, for there is 
the greateſt irregularity in the Whole. toe 
Indeed we ſhould have ſu ppoſed, that there 
oat have been ſome — 3 in pure and 


impure airs, and likewiſe, that inflammable 


air would have imparted the greateſt heat, ac- 
cording to its ſpecific gravity; from this 
3 their having water in their compoſi- 

Dr. Prieſtley, in forming inflammable 
Free found that water in a great quantity 
was imbibed into its compoſition. : I have 
alſo found, that when rarified by heat, it 


will abſorb moiſture in the act of rarefaction, 


and give it back again when condenſed: That 


this is the caſe with atmoſpherical air, has 


been long ago aſcertained by dee in 
the air pump. 

Moreover, Mr. Darwen found (fee; Philoſo- - 
phical Tranſactions, vol. 78.) that air when 
rarified abſorbs heat, and when condenſed, - 
gives it back again: Therefore, under this re- 
view of the circumſtances, we may reaſonably - 
ſuppoſe, that had there been a perfect appara- 
tus for the experiments, ſome more heat would 
have been imparted by the pure than impure 
airs ; particularly, as moiſture j is imparted 5 55 
their condenſation. This circumſtance” will, 
no doubt, ſtrike Dr, Crawford, and he will ſee, 
that the great degree of heat produced by his 
firſt experiments, and by which he was led to 
TOs wrong „ was heat d 

of 
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by che moiſture to the iron filing Bur (not 


to make uſe of ſuch an awkward apparatus, 


which may be properly compared to the 
weighing of St. Paul's and a bebe, take 
dephlogiſticated air. in one bladder, phlo- 
nr Mera air in another, their temperature of 

eat being different; and ſee,” if upon their 


| 5-6 eee together, the one imparts ſo 
mu 


greater heat than the other. This is 
making the experiment upon the ſame — 


ciple, as that of the well known one, of the 


two flmds,. mercury and water when mixed 


1 ew fuch a different capa- 


city for heat, the latter retaining ſo much more 


beat than the former, though its ſpecific gra- 


vity is fo much leſs: For this ſame experi- 


| ment gave riſe to this great doctrine of perry | 


having different capacities for heat. 
The explanation of which hath been very 
accompliſhed by Dr. Harrington. | He 
proves, (ſee kis thoughts on air) that inflam- 


mable air, or phlogiſton, is concentrated fire, 
and that when bodies are ſaturated with this 


inflammable air or phlogifton, they will im- 
bibe a leſs-quantity of actual fire, or fire in a 
free di engaged ſtate ; conſequently, a leſs de- 
gree of heat will raiſe them to a certain tem- 
perature, than bodies which do not poſleſs fo 
much fixed heat or phlogiſton ; therefore, they 
will impart leſs to colder bodies. 

We would by no 'means nh Dr. 
Crawford's ſuppoſition, that the capacities of 


| PE ANG 00% very different; and 


alſo, 


E 
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alſo, hn the calces of metals retain Rr: greater 
quantity of this kind of looſe attracted heat, 
than the metals themſelves; that the more 
of concentrated and fixed heat in the ſtate of - 
phlogiſton the calces attract, the greater will 
be their capacity to repel the more looſe and 
diſengaged heat. This doctrine appears rea- 
ſonable, and is the ſame in other chemical 

phenomena. Metallic bodies have their full 
 - daturetion. of fire; ſo have alſo the neutral 
ſalts a full ſaturation of acids. But, in one 
_— if you apply higher concentrated. fire to - 

the one, you Wilk expel the leſſer concentrated 
fire in the other. In the ſame manner, if you 
apply a higher concentrated acid to the neutral 
ſalt, you will expel the weaker; juſt as the 

mineral acids expel the vegetable, and ſo on. 

(See Dr. Harrington, p. 140.) 
As to the other arguments 8 by Dr. 
Crawford in defence of his doctrine, they have 
been long ago produced by Dr. Harrington in. 
favour of his, and are much more agreeable 
to, and more ſtrongly corroborate his ſimple 
and elegant theory of animal heat; therefore 
we ſhall not take notice of them here, but only - 
obſerve in general, that we have been as con- 
ciſe as poſſible (yet not to darken, but render 


the ſubſe perſpicuous) een the whole i 


of this treatiſe. 4 
Dr. Crawford's apparatus Es to kave 
been, in every reſpect, inadequate to the expe- 


riments; for it was not impervious to air, 
lince che common air of the atmoſphere, he 
C 2 N 
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Found after the operation had entered into the 


.. Eylinders. If fo, water muſt likewiſe have 


entered, as the one is more ng _ 
che other. 
Dr. Black's doctrine of latent "5G was har” 
Dr. Crawford founded his theory upon ; but 
by endeavouring to ſuit it to his theory, he 
has diſtorted ir in the manner we have ſhewn. 
But this is nothing to what Mr. Lavoiſier has 
done, Dr. Crawford paid ſome. little regard to 
the principles of it, and to the doctrine of the 
different capacities of different bodies for heat. 
But Mr. Lavoiſier has with gigantic ſtrides 
levelled all before him; all muſt give way to 
his ſuperior theory. But let us attend to their 
experiments. In the Philoſophical Tranſacti- 
ons, vol. 74. p. 348. Mr. Watt ſays, © This 
« experiment may be made more completel 
by means of the excellent apparatus hh 

Nell. Lavoiſier and De la Place have con- 
© trived for ſimilar purpoſes. 

“Until direct experiments are ee 
may conclude, from thoſe which have Ween 
* made by the gentlemen juſt named, on the 
* decompoſitions of air by burning phoſ- 
* phorus and charcoal, that the het extricat- 
„ ed during the combuſtion of inflammable 
and dephlogiſticated air is much greater 
* than it appears to be; for they found that 
one Paris ounce (== 576 Pariſian grains 
* of dephlogiſticated air, when decompoſ 
* by burning phoſphorus, - melted 68,634 
*  qunces of i ice; and as, according to — 

66 of - 
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| «of dels experiments, i ice, upon beirig melted; 
« abſorbs 1 35* of heat, by Fahrenheit's feale, 
” each ounce of air gave out 68,634 * 1355 
« = 9265*,590; that is to ſay, a quantity 
4 of heat which would have heated an ounce _ 
4 of water, or any other matter which has the 
« ſame ca apacity for receiving heat as water 
* has, from 32 to 9265 10-2: a ſurpriſing 
« quantity! (It is to be underſtood, that all 
the latent heats mentioned herein are com- 
| © pared with the capacity of water). And 
when an ounce of dephlogiſticated air wag 
changed into fixed air, by burning char- 
coal, or by the breathing of Morn ny, it melt- 
ed 29,547 ounces of 1 ice; conſequ uently we 
have 29,547 „ 135 = 3988* 845. hs 
quantity of heat which an ounce of dephlo- 
iſticated air loſes when it is changed into 
xed air. By the heat extricated during 
the detonation of one ounce of * nitre wi 
one ounce of ſulphur, 32 ounces of ice were 
melted; and, by the experiment I have 
mentioned of Dr. Prieſtley's (6), it appears 
that nitre can produce one half of its r 
* of deplogiſticated air.“ "ry | | 
Here it appears from their own experiments, 
what an amazing quantity of heat is produced 
from an ounce of nitre and ſulphur; a quan- 
tity ſufficient to melt 32 ounces of ice: Then, 
agreeable to all their doctrines, this great de- 
of heat muſt come from the oxygen gas 
in the nitrous acid. Let us ſee then how 
much it t cantains according to theſe great ta, 
mi 
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miſts, Mr. Lavoiſier, De la Place, and others. 
They ſay, Mr, de la Place and I deflagrated 
* convenient quantity of nitre and charcoal 
in an ice apparatus, and found that twelve 
pounds of ice were melted by the deflagra- 
tion of one pound of nitre. We ſhall ſee, 
zin the ſequel, that one pound of nitre is 
3 compoſed, as under, of: -: or 
| Potaſh 7 oz. 6 gros 51.84 grs. = 4515.84 grs, 
2 Tags e eee ee 200.10 
Fo above quantity of dry acid is compoſed 


Oxygen 6 0. 3 gros 66.34 grs. = 3738.34 pre, 
Azote 1. 5 25.82 = 961.82.” 
But they make no allowance for the water 
that nitre is ſuppoſed to contain: Here then, 
oxygen gas that is contained in this ounce of 
nitre is not half an ounce; being not double 
the quantity that the phoſphorus conſumed, 
therefore it ought not to have melted 32 ounces 
of ice. Beſides, if the experiments had been 
made with nitre and phoſphorus, the heat 
would have been conſiderably greater, as phoſ- 
phorus is more inflammable than ſulphur ; 
nay, I have found; that if phoſphorus is well 
mixed with the pureſt nitre, a far leſs quantity 

of the nitre than one ounce, will do for-the 
combuſtion of one ounce of phoſphorus ; Be- 
ſides, in forming nitre into dephlogiſticated air, 
a great part of the nitrous acid goes over entire 
into the receiver; therefore, it could not all 
go to the formation of the dephlogiſticated = 
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But Dr. Harrington hath ſufficiently explained. 
 how'the en in this een * 
produced. q 1 4 P42) 
re 5 
« ſubjects, what imperfect reaſonings will: be 
< diſpenſed with. The water of cryſtalliza- 
tion in the nitre, is eſtimated at 34 grains, 
487 grains of air is produced; and yet it is 
e ſuppoſed that this air is produced do che th 
«. decompofition-of the water. | 
Let us take a general view e ined | 
tant experiments. Dr. Prieſtley: got from 2 
« ounces, or 960 grains of nitre, 487 grains of 
Zairf the nitre loſt in the experiment, 53 
„grains. Mr. Kirwan computes that 960 grs. 
of nitre contain about 326 of the nitrous 
* acid, and 119 of water. Hence there is more 
air generated than the weight both of he 
« acid and water; then we muſt take in the 
„ alkalt as making a part of the air, according - 
7 * their nice calculations. But when we 
confider that in the diſtillation of nitre, . 
« « there's is a confiderable quantity of the ni- 'Y 
„ m eee — 
“ ceiver, more of the alkali muſt in conſe- 
E * quence have gone to the formation of the 
„air. The loſs in the nitre was 531 grains, 
by — as none of the alkali is fuppoſed to go 
©. over entire into the receiver, and as the 
+ nitrous acid does, it ver therefore have 
added more conſiderably to the formation 
— In the proceſa, whether it yields 
K pure an. any} It mattere not, as it is 
* * allowed 
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6, allowed that: the impure air is formed of 
che nitrous acid and phlogiſton; and J al- 
& low that it is the ſame air as dephlogiſticat- 
* ed air, but only having a weaker concen- 
tration of fire. 

Dr. Prieſtley has likewiſe cleindy e chat 
nine being ormed from the nitrous acid and 
mercury, there is a conſiderable loſs of the 
mercury. He ſays in his preface to vol. III. 
Being unwilling, however, to depend wholly 
upon my own addreſs in experiments of this 
« kind, I confulted Mr. Magellan (who, in- 
90 deed, firſt ſuggeſted to me his ſuſpicion that 
4 che Abbe muſt be miſtaken in the fact) and 
* he engaged Mr. Wench jun. (whoſe ſkill 
*.and care in chemical proceſſes, no perſon 
„who is acquainted with him can queſtion). 
to make the experiment in the men accurate 
manner he could deviſ. 

Accordingly he diſſolved an ounce (Apo- | 
* thecaries weight) of the pureſt mercury, in 
the pureſt nitrous acid; and both myſelf 
and Mr. Magellan were preſent, when he 
H revivified exactly one half of the red precipi- 
tate made from it in a glaſs retort, ſurround- 
ed with hve coals, in a reverberatory furnace; 
* when the mercury has wholly ſublimed in- 
to the neck of the retort, a very ſmall quan- 
tity only of a browniſh matter remaining 
„ unſublimed. The whole being carefull 
7 weighed, together with the retort, — 
66 


had alſo hens weighed before the proceſs, it | 


2 enen there was a loſs of 88 n which 
66 1 
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is ſomething more than one chirdz of the 
«. weight of the quickſilver. We are all ſa- 
95 Gaßed that it was not poſſible to make the 
«. experiment with more fairneſ . 
Another comment we muſt — upon 
the experiments of Dr. Prieſtley. Two ounces 
of nitre in one proceſs, yield 787 ounce 
meaſures of impure air, viz. 1.25. The ſame 
body in the fame proceſs, yields 812 meaſures 
of pure air, viz. o.9 5. Now phlogiſticated 
© air and dephlogiſticated air, are ſuppoſed to 
© be two of the elements or bodies which com- 
poſe the nitrous acid, and here is more of 
theſe airs produced than the weight of the 
nitrous acid. But which is mere ſtriking 
than this, the nitrous acid produces in one 
experiment, principally one of its elements; 
and upon repeating he proceſs, another of 
its elements is produced, and to ſuch a con- 
ſiderable quantity, one being above the 
weight of the acid loſt, allowing for what 
comes over entire. Then, agreeable to their 
theory, the alkaline ſalt decompounds the 
nitrous acid in the one proceſs, by attracting 
its pure air, and in the other its impure air; 
can we poſſibly reconcile ſuch contradictions? 
And this impure air being more conſiderable 
than they will allow the acid to contain. 
Whether my theory is juſt, I leave to the 
* impartial world; but I muſt. aſſert thoſe 
theories to be erroneous. My theory imme- 
a diately accounts for theſe phenomena; the 
8 nitrous acid unites * the alkali and 9 — 
8 | and 


* 


92292 .es 


| melt 34 ounces of ice: But when a leſs GOT 
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© and with the fire they are all neutralized and 
© acrilized. But agreeable to the quantity 


and manner of che fire's being employed in 


* this proceſs, the air will Rave different im- 

* pregnations. | = 

The acids generate Ar as we might e 
* ſappoled, a priori. The mineral acids do it 
© the beſt, as having the ſtrongeſt attraction 
© for the carths and alkaline ſalts; therefore 
they are aerialized with the higheſt ſaturation 
© of theſe three bodies, viz. acid, fire, water 
© and earth; or ſalt. The nitrous acid is the 


© beſtof theſe, as having the greateſt attraction 


* (allowed fince the firſt days of chemiſtry) for 
phlogi ſton or concentrated fire. The metal- 
lic earths are better than other earths, for 
* the ſame reaſon, having a ſtrong attraction 
© for concentrating fire; proved from their 
being capable of being reduced by fire alone, 
and ſtill more particularly, the calx of lead 


and mercury are the beſt, as having the 


greateſt attraction for phlogiſton, being eaſily 


reduced, even with fire alone. But the ve- 


getable acid being ſo weak, having ſo much 
5 Teſs attraction for the earths, ſalts, and con- 
eentrated fire, it thereſore ane an imper- 
fe or impure air“. Fa 

Now let us conſider more Article | 
the circumſtances, half an ounce of oxygen 
gas, in being condenſed into the phoſphoric 
acid, is ſuppoſed (agreeable to their theory) 
in its condenſation, to produce heat equal to 
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of oxygen gas is already condenſed, and hath ' 
given out the heat, which it does in its conden- 
ſation, that it ſhould produce nearly an equal 
quantity of heat, ſo as to melt 32 ounces of 
ice, is an evident abſurdicy. Beſides, as we 
have before obſerved, if this ſame quantity of 
nitre was applied to phoſphorus, it would have 
melted more than 34 ounces of ice. Oxygen 
gas in its aerial ſtate, is not in the leaſt acid, 
while it is ſuppoſed to poſſeſs its caloric; 
but it loſes it upon being imbibed into the 
ſulphur, and phoſphorus forming the vitriolic 
acid, and phoſphoric acid. Then, when it hass 
entered into the nitrous acid, forming that 
ſtrong mineral acid, the firſt in point of acidity, 
at leaſt, next to the vitriolic acid, which they 
ſuppoſe contains no caloric, Can we ſe» _ 
riouſly think it takes with it all its caloric? 
Nay, it muſt poſitively take more with it than 
the oxygen gas poſſeſſes, as it produces in 
+ combuſtion with phlogiſtic bodies, more heat 
than could be produced from the ſame quan- 
tity of oxygen gas, which they ſay it poſ- 
ſeſſes. But if we are to line upon 
this experiment, agreeable to Dr. Black's and 
Crawford's theories, the wonder will be ſtill - 
reater; for in the experiment, the ſulphur of 
urning nitre and ſulphur, is formed into the 
vitriolic acid, and likewiſe different aerial bo- 
dies are formed ; ſo much as, had the authors 
of this extraordinary theory, endeavoured to 
prove that a degree of heat, equal to the melt- 
ing of 32 ounces of ice, had diſappeared in- 
nnd Edo 
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ſtead of appeared, this experiment would have 
made them ride triumphant. But it is too 
abſurd for men who deſervedly rank ſo high 
in chemiſtry to defend. For heaven's ſake 
liſten to the voice of reaſon, nothing can be 
gained by ſuch a controverſy ® _ 
But let us ſee, gentlemen, if combuſtion will 
aid your theory in other proceſſes. The ſtrong 
concentrated nitrous acid, being mixed with 


high phlogiſtic bodies; ſuch as eſſential oils, 


inflammable air, &c. will produce violent 
ignition. But in theſe experiments they 
| 1 ſuppoſe 
* Which train of reaſoning upon this difficult ſubject is 


the more logical? There undoubtedly are many caſes in which 


the temperature-is lowered-as a body dilates, and where an 
apparent influx of heat produces no effect but expanſion; and 
again, where an increaſe of temperature accompanies con- 


traction of bulk, Then what can be more plauſible than the 


* 


idea conveyed b 3 for heat, and the analogy of water 
alternately imbibed by a ſpunge, and ſqueezed out of it, by 
which we gain at leaſt ſome conception of a mechaniſm placed 
ſo far beyond the ſphere of the ſenſes? It has always been 
a recommendation of falſe opinions when they were accompa- 
nied by ſome analogy ecafily graſped at by the imagination. 

I am very doubtful how far the ſpecious theory of our phi- 
loſophers will, this time, proye to be the ſyſtem of Nature: 
does not the very familiar experiment of the deflagration of 
gunpowder preſent appearances directly contrary to its prin- 
Ciples ?—not to enumerate the other well-known inſtances of 
mixture, where much heat is generated, and at the ſame 
time, an abundant extrication of aeriform matter is obſerv- 
ed—here we have great expanſion and violent heat. Will it 
be ſaid, that both the heat, that goes to conſtitute elaſtic 
fluids, and that becomes ſenſible, flows out from the mixed 
materials in conſequence of a diminution of their capacity; 
and was already contained in them? Can this be proved in 
the caſe of nitrous acid and oil, black wadd and oil, lamp» 
black and oil, iron filings and ſplphur ? Dr. Beddoe's 
Chemical Experiments and Opinions, p. 12. 
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ſuppoſe, that the oxygen gas of the nitrous 
acid, leaves its nitrous baſe, and unites to the 
inflammable air, or the eſſential oils. © Then, 


agreeable to Mr. Lavoiſier's theory, the oxy- 
gen gas uniting to the carbone of the eſſential 
oils would form fixed air, and this fixed air 
ſhould be equal in weight to near the whole of 
the nitrous acid employed. This is agreeable 


to their theories, but we find no ſuch quantity 


of fixed air formed; nay, in ſome experiments, 
not even an atom of it. That acids may be 
aerialized into different acid airs, either ni- 
trous or fixed, is agreeable to Dr. Harrington's 
theory, and what we might have ſuppoſed a 
priori. 0 eee 

Gentlemen, I will not diſpute thoſe extra- 
ordinary chemical attractions, but only ob- 
ſerve, that in all your theories, which are a 
maſs of ſtrange contradictions and abſurdities, 
you make the table of chemical attractions 
run the gauntlet. In this experiment of the 
nitrous acid and oils, there is a great heat 
generated, and likewiſe an abundant extrica- 
tion of aeriform matter. Now, let us ſee if 
we cannot inveſtigate the cauſe: the oxygen- 
ated muriatic acid will equally produce com- 
buſtion in theſe experiments, but the common 
marine acid will not; the difference in theſe 
two acids, is neither more nor leſs than this; 


the one is phlogiſticated, and the other deplo- 


giſticated. Mr. Lavoiſier ſays, That the one 
poſſeſſes more of the oxygen gas than the 
other; this is not ſo, for the proceſs by "re 


» / 
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the oxygen marine acid is formed from the 
common marine acid is, by adding minium 
or manganeſe to the latter, which are ſuppoſ- 
ed to impart their oxygen gas to the acid. 
Dr. Harrington has given a rational and juſt 
explanation how the lead acts in dephlo- 
giſticating the marine acid. This effect is 
produced from the acids and earth, which, 
when united, have a ſuperior attraction for 
phlogiſton, than when ſeparated. 24843 

* In forming pyrophorz, fo as to retain a 
* quantity of fire neceſſary to make them, there 
* 18 required an acid and an earth; for Mr, 
* Bewly found, when he took all the acid 
from the earth, that it would not make a 
*.pyrophorus, One of the moſt ſtriking facts, 
* which ſhews how neceſſary it is to have an 
* acid and an earth in order to attract fire or 
phlogiſton, is the experiment upon the ni- 
trous vapour, which being ſo e e 
as a colder body, is capable of doing it, 
attracts its fire from it, and condenſes the 
acid; but if it paſs through water it attracts 
a quantity of the water ſufficient to make it 
become a permanent vapour, or the nitrous 
air. Chemiſtry affords us a number of facts, 
* Manganeſe or the calces of lead will dephlo- 
© giſticate the marine acid, ſo as to give it the 
power of diſlolvigg-gold. Both the manga- 
* neſe and the earth of the lead is ſaturated 
with the acid, and together they have the 
* power of attracting the phlogiſton from the 
* reſt of the acid. So that when this dephlo- 
. 5 * giſticated 
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* giſticated acid is expoſed to gold ir will 
© diffolve it from its ee ne 1 
* phlogiſtoͤn. 
If into a ſolution of Wi 50 vide nov 
« iron it will be diſſolved, and eryſtals will be 
formed. The calx in the ſolution being fa» 
turated with the acid; upon freſh iron being 
added to them, they attract the iron's phlo- 
*-giſton, and cryſtallize. Mr. Kirwan in the 
Philoſ. Tranſ. vol. Ixxiii., p. 74. ſays,” This 
* increaſed affinity of the calx of iron to 
0 "pal iſton is not a mere ſuppoſition; for, if 
into a ſolution of iron, ſo far dephlogiſticated 
3 20 bo refuſe to cryſtallize, ſome freſh iron be 
put, the impoveriſhed calx will re-attra&t 10 
* much of the phlogiſton given out during the 
© folation of the freſh iron, that it will now 
afford cryſtals, as Mr. Monnet has obſerved 
in his excellent Treatiſe on Vitriolization.“ 
The very fingular fact is owing to this, 
that copper is capable of decompounding a 
ſolution of iron, and iron of decompounding 
a ſolution of copper. The calces of each, 
© when united with the acid, have an increaſed 
*-appetite for the phlogiſton of each other's 
metal. There are many other fucts in che- 
q 4 that we ny: 1 wt reg" this 
Hack. | 
But, Eee ddg even to Nr. Lavoifier's 
theory, the oxygen gas which the calces of 
che lead can impart to the marine acid, muſt 
have loſt all its caloric; for in the com- 


buſtion of metals, a great heat is Peder, 5 
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This, he ſays, is from the oxygen gas im- 
bibed in the proceſs: Nevertheleſs, even this 
oxygen muriatic acid, acts with more vio- 
lence in combuſtion, than the nitrous acid. 
Moreover, Dr. Harrington ſays, That the 
oxygenated muriatic acid is not made from 
the calx of lead imparting to it its oxygen 
gas; becauſe, though the calx of lead has had 
all its oxygen gas, previouſly taken from it by 
fire; it will nevertheleſs oxygenate the marine 
acid. But that this acid (which Dr. Prieſtley, 
with great propriety calls dephlogiſticated) is 
formed by being dephlogiſticated by the calx 
of lead, is, I think clear; for, if phlogiſton, in 
ny form, is added to it, it will become the 
common marine acid. 
» But even ſuppoſe we were to allow them 
theſe ſtrange ſuppoſitions, that combuſtion is 
ſometimes owing to the oxygen gas in the ma- 
rine acid, imparted by the calx of lead: The 
combuſtion is more conſiderable than can be 
accounted for from ſo ſmall a quantity of oxy- 
gen gas as the calx of lead could poſſeſs, or 
impart to the acid; but with our explanation 
is perfectly eaſy: For, the dephlogiſticated 
marine acid attracting phlogiſton ſo ſtrongly, 
ruſhes to an union with ſuch violence, as to 
ſet the dormant fire looſe; and ſuch a quantity 
being ſet at liberty, will ſet fire to the reſt of 
the compoſition. 1 ; 5 
Hut let us attend to Dr. Harrington's expla- 
nation of theſe phenomena. The nitrous and 
dephlogiſticated marine acids, having the great- 
wt” | eſt 
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tem bn fur phe on, (an Old and well 
aſcertained chemical dach Will when | mixed 
with higk concentrated phlogiſtic bodies, 
(Which phlogiſtic bodies are formed of fired 
fire) forcibly and chemically attract ckis fire; 
and this fire in theſe ptrlogiſtie bodies ig at- 
tracted by che acid of fixed air, or other bodies, 
which have a leſs attraction for It. Conſe- 
quently, ſuch a quantity of it will be ſet ſooſe 
ac is able to produce oe prin We have, in 
this eſſay, one mugs Nr "m0 0 rod 
' TW: $825 91 D9 & 87 JFIVI\ 7921 10 73 
That this explanation bo juſt, appears very 
probable from the vitriolic or other acids; 
which being added to che eſſential oils; great 
heat will be produced, but not enougli to prb- 
duce ignition, becauſe they poſſeſs not ſb great 
an attraction for concentrated fire or phlogiſ- 
ton. Again; if the nitrous and marine acids ure 
phlogiſticated, or not ſo high concentrated, 
they will produce 11 917 but „ | 
Tae ignition,” | hk a 
_- There is an experiment which v ery gong 
ſhows cle principle” of e "lg If the 
leaft moiſture falls upon a body formed of the 
nitrous acid, the caloric from lime, and che 
volatile alkali ; or even ſome times if it but 
ſuffers agitation, it will forcibly explode. By 
moiſture it makes the heat become more actu- 
al, (the effect bes tat ſame as it has upon 
quick lime) and aided. with the power of the 
nitrous acid, 12 both Fade, re "he 
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the «GOlatile/ alla. and decompound Us phlo- 
giſton into actual fire. 
But let us attend to combuſtion: in ther 
proceſſes. The nitrous vapour, which is ob- 
tained by inflammable air, paſſing through 


nitrous acid, attracts part of the acid and keeps 


it ſuſpended. | Here then is no heat to keep it 
in an aerial form; for, upon its being again 
condenſed by water, no heat is received from 
it: But if theſe two bodies are fired, there will 
be a great exploſion, with an immenſe quanti- 
ty of heat. Dr. Crawford is forced to acknow- 
ledge, that this nitrous vapour poſſeſſes as 
much caloric as dephlogiſticated air. And, Dr. 
Prieſtley, in accounting for this phonomenan, 
ſuppoſed that this nitrous vapour, from its 
producing ſuch violent ignition, muſt be de- 
phlogiſticated nitrous vapour; : but, as Dr. 
Harrington ſays, if this vapour is nicely exa- 
mined, it will be found to be the true mitroks 
acid undeco nded'*. 45 
Mr. Lavoiſier's kypothicfis ſuppoſes that the 
acid vapour is decompounded by the inflam- 
mable air; that is, the inflammable air attracts 
the phlogiſticated or nitrous air, and leaves the 
dephlogiſticated air free to explode with the 


remainder of the inflammable air. Thoſe 


great 


. 111 is . that thas vapour of pure nitrous acid, con- 

tains as much abſolute heat as atmoſpherical air; for the 

er of the former, in maintaining flame, is nearly as great 

A9 that of the latter. Hence we may account for the ſponta - 

neous accenſion of a mixture of oil of turpentine and nitrous 
acid.Crawford's Experiments and anne on Animal 

Heat, p. 420. 
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great theoriſts" differ widely upon ſo 33 
an experiment. Inflammable air, by paſſing 
through the nitrous acid, attracts part of 


the acid. That this is fimply the caſe is de- 2 


monſtrable; for if, (as Dr. Harrington obs 
ſerves) previous to the operation of its being 
burnt, if the inflammable air, along Og Its 
acid vapour, is paſſed through water, the acid 
will be imbibed by the water, and the air will 
loſe the power of burning; and if the water ia 
| geen it will be found to have imbibed 

ure nitrous vapour, or acid. But: Dr. 
Pric ley, agreeable to his hypotheſis, thinks 
it is dephlogiſticated nitrous vapour: Hows 
ever, if the acid is examined when it is re- 
ceived, by the water waſhing it from the in- 


flammable air, it will be found to be rather 
phlogiſticated, having imbibed a little Fw: 


giſton from the inflammable air. 

It is ſurpriſing how vague and WP Pier 
all theſe great theoriſts are upon every experi- 
ment and phenomenon. They always have 


different opinions, each being in the dark, and 


each following their vague conjectures. 


It is certain, that not the oxygen gas, but 


the pure nitrous acid, has to do in this pro- 


ceſs ; for after the combuſtion, the acid is 


found entire. Likewiſe Dr. Prieſtley found, 
that if the acid vapour and inflammable air 
were not fired immediately, but ſtood long 
enough, ſo as to form an union, they wou 


not burn of themſelves; but upon being let 
on fire 1 W air, they hurnt hke | 


A mixture 


* 


- 


e mmitute ef nitrous: and inflammable airs, 
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See Priestley, vol. III. p. 261. However, it 
ought to have been the — For bla the 
avid remained entire, it ought not to have 
burned, but upon its being decompounded, 
% a to form nitrous. air, it muſt have im- 
gnated them with its oxygen gas, and: ſo 
. been more adapted to: ignition. 575 
i But when we examine it, according to Dr. 
Harrington's theory, we find an eaſy and ra- 
tional explanation. For, as the acid vapour 
has a ſtrong attraction for concentrated fire or 
Phlogiſton of the inflammable air, ſo when fire 
is added to them, the fire and the acid pene- 
trate together into the fixed fire and ſet it 1 
producing that violent exploſion. But if they 
act not together, no ignition is produced ;. be- 
eauſe; if tlie acid is expoſed for one day, or 
any certain time, 1b as that its acidity may be 
neutralized with phlogiſton, the conſequence 
is, it loſes. its attraction for phlogiſton or fixed 
fire. The whole of which Dr. Harrington has 
ſet in the cleareſt 2 of view, and proved n 
* demonſtration. . 

This will appear in a gain more friking | 
light in alkaline air, when formed by heat in- 
to inflammable air. No chemiſt, I preſume, 
can be a ſtranger to the ſtrong attraction which 
alkalies and acids have to each other; there 
fore, if in the experiment, the alkaline air is 
made uſe of, our explanation will appear the 
more evident. Nature has wiſely ordained 
ſe _ «amend can be produced: but by the 

25 operation 
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operation o txro cauſes at the ſametime. A 5 
combuſtible body, though fire is applied toit 


will not burn without the agency of another 
body. This great agent in nature id atme 


nitrous acid, or dephlogiſticated marine acid. 
How chey act has been already explained; and 
this explanation will greatly "fil us in ſhows. 
ing how atmoſpherical air acts. Atmoſpheri- 
cal air, or the pure part of it, is a c 
of an acid and phlogiſton: This we ſhall un- 
diſputably prove afterwards, and find that this 
compoſiton is capable to produce fire. Bur 
atmoſpherical air being compaſed of a mild 
acid, and of a mild not of a high concentration 
of fixed fire, parts with its on fixed fixe, chen 
actual fire is applied to it; however, the heat it 
produces is not powerful enough to keep the air 
or decommpounding its own fixed fire; 
unleſs it is expoſed to ſome deeper ; 
having a high concentration of fire. | 

Again, if fire 18 e 6 Ane 
body, not having the aid of this compound; 
which is compoſed. of an acid and a weak con- 
centration af fire, called atmoſpherical fire, it 
will not burn; its fixed fire being ſo cloſely and 
ſtrongly attracted, as renders, it impoſſible to 
be ä This theory is very ſtrik- 
ingly confirmed in what chemiſts call dephlo- 
giſticated nitrous air. If this air is formed not 
of a ſtrong; ſaturation of phlogiſton, it will al- 
low a candle to burn in it with a bright and 


vivid flame; * | 


pherical air; and in chemical proceſſes, either 5 
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tion, it will burn with greater vehemence, and 
the flame will extend over a greater part of the 
air; that is, the flame will become extended 
from the candle, and more of the air will be 
burning at the ſametime: And if ſaturated 
with a ſtill greater quantity of phlogiſton, it 
will all take fire together, and burn with an 
exploſion like to that of inflammable and at- 
moſpherical air; che agent and che b 
being both in the ſame body 

Ts o theſe facts I would have the reader pay 


a a particular attention, ſince by doing fo, he 


will be the better able to underſtand the prin- 
ciples of bodies burning. For I pledge myſelf 
to prove in the cleareſt manner, and I hope to 

his ſatisfaction, that this dephlogiſticated ni- 
trous air is formed of the nitrous acid and 
phlogiſton; ſo that, if he is not bit with the 


tarantula of modern chemiſtry, 5 it 18 r | 


he ſhould miſtake it. 


eee e en in 


body which it conſumes. Nature's own air 
being only a weak ſaturation of fixed fire, 
forms only a weak combuſtion; therefore, 
bodies burning in it, burn comparatively very 
gently, conſuming themſelves in a flow and 
gradual manner. And nature has happily 


Joined its own air with another kind of Fan, 
which is not combuſtible; ſo that a ſmall fur- 


face of the phlogiſtic particles ſhall come in 
contact with the flame, or burning bodies. 
But artificial dephlogiſticated air having a 
| em ſaturation of fixed fire, or — al- 


lows 
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lows a candle to burn with a more eitended 
flame, and with cracklings, or (as Dr. Har- 
rington calls them) partial exploſions. And if 
a ſtill higher ſaturation, (being before an agent 
to produce ignition in another bod) be hire in 
this caſe become both agent and principle, and: 
decompound- itfelf. For Dr.. Prieſtley: formed 
this air with ſo high a ſaturation, as to Burn 
and explode like inflammable air“; and, upon 
a Becks of fire being added to it, it immecli- 
ately conſumed itſelf. For, containing the two 
principles of combuſtion, viz. the agent, or ni- 
trous acid, and the principle, which is a high 
ſaturation of phlogiſton, from either eſſential 
oils, metals, ſpirits of wine, &c. all fof which 
will form it; this effect neceſſarily followed: 
But had the principle been leſa, highb 1 | 
ted, it would not have conſumed itſelf; be- 
cauſe, one of nature's invariable laws 1 aa that 
the action of two bodies is required to fapport 


fire; otherwiſe, were the bowels of the eartn 


ſet on fire, the fire would not ſtop till the 
whole were conſumed; and che ſame would | 
happen with regard to air. 
The aerial forms have been 0 myſterious to 
chemiſts, that to give a rational and philoſo- 
phical account oP them, has evil: them 
much; yet we can bring ſolid bodies to con- 
firm our theory. For the nitrous, acid, or the 
E e e enen when mixed with. 
3 $195,090 e 
* Viz, eres nitrous infammable ue. 
Prieftley, vol. IV. p. 455. 
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eſſential oils, or the volatile alkali, will Juſt 
equally promote ignition. A further corrobo- 
ration of this theory is, if pure, ſtrong, actual 
fire, (as in the cledrical ſpark or fire) is appli- 
ed to 2 air; it will decompound it 
in a ſlo and igradual manner; only repeated 
application id And, that this electri- 
cal. ſire acts as pure fire, is what we Mall 1 8 8 
in the ſequ el. us Heng sta 4x ele 
Me a endeavoured to prove, that A 
pherical air 1s formed of an acid, with a weak 
ſaturation: of phlogiſton or fixed fire, that 
therefore it will not burn or decompound itſelf, 
without the aid of a body containing a high- 
er ſaturation of fire. This is evident in ſalts 
petre, which being an acid united to a weak” 
ſaturation of fixed fire, acts in combuſtion 
very fittular to atmoſpherical air. Thertfore, 
it will not burn of itſelf, unleſs maine; to 4 
body of a higher ſaturation of fire; and then 
both together will produce fire with great 
vehemence. But g the nitrous, acid and 
unite it to an exactly ſimilar body, only of 
a higher ſaturation of fire, viz. the volatile al- 
kali, and will burn of themſelves with- 
out the aid af another body. This is juſt the 
Tame as highly ſaturated dephlogiſticated ni- 
trous air burning without the aid of a third 
body. Nay, by only acrilizing chis nitrous 
flamnians, it will form this identical air, viz. 
dephlogiſticated nitrous air, though not alto- 
gether ſo e e e from N not to much 


0 
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11 is ſtrange to think what ſingular theories 
have been adopted by our modern chemilts ; 
when this ſame nitrous ammoniac or wits 


flainmans was aerilized, which is eaſily done, 


being a volatile body, they would, 4 its 
forming the nitrous dephlogiſticated air, have 
the acid decompounded. The volatile alkali 
(our fathers in chemiſtry have conſequently * 
miſnamed it) remains fixed, decompounding 
the acid. The explanation which we have given, 
being ſimple and plain, cannot poſſibly be miſ- 
ſtaken, as they are both volatilized. For, in 
the name of wonder and common ſenſe, do they 


not equally burn in their ſolid ſtate, as in their 
aerial? Are not our ſenſes convinced that they 


are united in this ſolid ſtate, without having re- 
courſe to the aid of the aerial 4 ? Put | 
according to, this theory of t 5, they ap. 
over the moſt obvious facts. 7 
It is natural for the human mind, when tra- | 


velling in the dark, to fix upon ſomething, no 
matter how prepoſteroufly abſurd; but when 


a-principle 1s laid down ch fully explains 
all the phenomena, not to embrace 1 it, is cer 
tainly highly wrong. 

The denhlogiticared marine acid air has a 
conſiderable degree of attraction for concen- 
trated fire; and, when the volatile alkali is 
added to it, is bums very beautifully, forming 


(allow the expreſſion) a ſea of fire. —As our 


doctrine of ignition depends upon fixed fire 

being ſet looſe, and as we have proved that the 

nitrous * will do it of itſelf, when ie) 
F "2 < 
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ed to high phlogiſtic bodies, ſuch as eſſential 
oils, Nay, even bodies With leſs phlogiſton, 
will be ſet on fire without heat, when an acid 
of a ſtronger attraction is employed; viz. the 
neutral ſalt, formed of the dephlogiſticated 
marine acid and fixed alkali: It will fulminate 
with the leaſt friction, as Mr. Sage found. 
Vet, when the alkali is united to the vitriolic 
acid, it will not fulminate, even when mixed 
with combuſtible bodies: But if the nitrous 
acid is added to the alkali, being an acid of a 
ſtronger attraction for fire, it will then fulmi- 
nate, when mixed with combuſtible bodies, 
as in gunpowder, &c. yet, after the combuſti- 
on of the marine neutral falt, if the reſiduum 
18 examined, we will find the marine acid en- 
tire, and not decompoundec. 10 
A very ſtriking experiment is this; expoſe 
many different metals to the dephlogiſticated 
marine acid air; viz. iron, copper, lead, and 
many others, and ignition will immediatel 
take place, without any heat being added at 
the time. And let Mr. Lavoiſier and his ad- 
vocates well examine the calces of the me- 
tals, after the combuſtion, and they will find 
them compoſed of the earths of the metals 
and the marine acid, and not of the oxygen 
gas: Becauſe the marine acid air decompounds 
the phlogiſton, and ſets the fire looſe. : 
There 18 another chemical proceſs that can 
give us great aſſiſtance in this inveſtigation. 
Lemery found, that if ſulphur, iron and water 
are made into a paſte, they would take fire in 
Qs ſo 


' 
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{io ariking a manner, as induced him to ſup- 
poſe that theſe three bodies are the cauſes of 
the violent concuſſions, which ſometimes hap- 
pen to our earth. Sulphur is formed of the 
vitriolic acid and concentrated fire; iron of 
concentrated fire and earth of iron. No, 
there is a ſtrong attraction between che vitri- 
olic acid and the earth of iron; but the con- 
centrated fire hinders their union. Moreover, 
the water which has likewiſe a ſtrong attracti- 
on for the earth of iron, (ſeen in a moſt ſtriking 
manner in the ſteam of water having a po | 
of itſelf to decompound iron without the ald 
of che ſulphur) will, along with the ſulphur, 
decompound the iron. The motion or fer- 
mentation produced by theſe new compoſiti- 
ons and Le ecß will ſet the fire looſe, 
and produce great expanſion and flame, The 
phlogiſton of the ſulphur and the iron have eſ- 
caped after the combuſtion; and nothing but 
fire did eſcape: Therefore che 6 0g muſt 
have eſcaped as fire; for the reſiduum is the vi- 
triolic acid united to che earth of oh iron with 
the water. 

Let us ſee if Gele theory will give 5 a- 
tisfactory ſolution of theſe phenomena. The 
vitriolic acid is formed and the iron reduced. 
Air could not do it; for the combuſtion will 
take place (as Lemery found) where air cannot 
have acceſs. Then, if we allow them their 
doctrine, it would (I will take upon me to lay) 
be giving countenance to the moſt extravagant 
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and extraordinary doctrine ever ſeriouſly pre- 
wud eo the ple 

For, according to their theory, water is 
formed of inflammable and dephlogiſticated 
airs. Then, (according to Mr. Lavoiſier) upon 
the ſulphur and iron attracting the dephlogiſ- 
ſticated air of the water, the inflammable air 
would be free and ſet looſe in the experiment: 
But were this the caſe, we ſhould not only 
have found, after the combuſtion, the phlogiſ- 
ton of the ſulphur and iron, but likewiſe the 
phlogiſton of the water. But they have all diſ- 
appeared; and inſtead of heat being produced, 
an immenſe degree of cold ſhould take place, 
the heat going to the her of the inflam- 
mable air. If we pay the leaſt regard to Dr. 
Black's ingenious doctrine of latent heat, we 
muſt ſee that this is agreeable to it; and it is 
upon the principle of latent heat that their new 
doctrines are founded. But even to wave this 
argument; we find that the water is not de- 
compounded in the proceſs, for it is found en- 
tire, the phlogiſton only having ' di/appeared, 
and the heat apprared, Hence we find that, 
by chemical fermentation (which ſhows itſelf 
by great agitation or ebulition) heat is ſet free, 
which brings us near to Sir Iſaac Newton's 
theory: But, as Dr. Harrington has ſhown, it 
is only the motion of the particles of this par- 
ticular body called phlogiſton, | Sha 

We have tried the rruth or falſeneſs of Mr. 
Lavoiſier's theory by the experiments he has 

produced to confirm it, and which he thinks 
| © ES moſt 
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moſt favourable to his doctrine. But even 
in theſe experiments, he has taken only one 
view of them; for, upon an accurate inveſti- 
gation, we ſhall find that even they TONE 
his theory, 

When ſtrong mizeoal) acid is mixed wi * 
ſential oils, a vivid flame with active combuſti- 
on takes place, and with a comparatively! {mall 
„ ome of nitrous and phlogiſticated airs, / 

The new theoriſts, to explain theſe pheno- 
mena, ſay, that the oxygen gas of the acid 
unites to the carbone, or phlogiſton of the eſſen- 
tial oils: But then, in thib caſe, an immenſe 
quantity of fixed air ought to have been form- 
ed; as eſſential oils, when burned with pure air, 
form fixed air, and that nearly in weight to 
the pure air. Now, by attending to their own 
calculations in p. 14, we ſhould have expected 
to have found a quantity of fixed air, nearly in 
weight to the quantity of nitrous acid em- 
ployed in the experiment. However, the 
fact is this; if the 1 ignition is vivid and ſtrong, 
not an atom of fixed air 18 n alter che 
combuſtion. 8 

But, (as Dr. Managen bath clearly! des 
monſtrated) agreeable to the intenſeneſs of the 
fire, the air produced will be of different kinds; 
becauſe theſe acid airs are clearly the different 
acids aerilized, and their er pee kind 4 
pends upon che proceſs. 6 

This factis ſtrongly proved by the exyiarictaiit 
of burning nitre and charcoal together, which 


(as Mr, Cavendiſh fays) form only ns 4 
| 's 
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ed air. He alſo ſays, (Philoſophical Tranſac- 
tions, vol, Ixxiv. p. 135.) Before I enter in- 
„to the cauſe of theſe phenomena, it will be 
„ beroper to take notice, that phlogiſticated air 
appears to be nothing elſe than the nitrous 

« acid united to phlogiſton; for when nitre is 
„ deflagrated with charcoal, the acid is almoſt 
* entirely converted into this Eind of air. As 
far as I can perceive too, at preſent, the air 


„ into which much the greateſt part of the acid 
* 38 converted, differs in no reſped. from oom. | 


mon air phlogiſticated,” 

Now, here is a very ſevere blow given t to o Mr. 
Lanoifies! 8 doctrine; for it is evident that the 
oxygen gas of the nitrous acid and the charcoal 
do not produce fixed but phlogiſticated air: 


Vet this charcoal is his carbone and from it ö 


his cheory of the compoſition of fixed air has 
originated. But this doctrine ſhall undergo a 
more particular inveſtigation in the ſequel. 

This theory appears ſtill more defective in 
accounting for the caloric, which, in their pro- 
ceſſes, is produced by burning the nitrous acid 
with bodies, which, according to Mr. Lavoiſier, 
contain carbone ; but phlogiſton, gn, to 
others. 

The difference of heat produced. i in combat 
tion, when ſuch bodies as charcoal, eſſential 
oils, &c, are employed; bodies which reduce 

oxygen gas to fixed air; and phoſphorus, ſul- 
phur, & c. which reduce oxygen gas to acids: 


I ſaꝝ, the difference of heat produced by com- 


backen in formibg ſtrong acids, is above twice 


the 


f ee 
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che quantity to what it is when the oxygen 

forms fixed air. Therefore, in burning 
bodies, principally formed of carbone with acids; 
inflead of caloric, an equal degree off cold ought ts 
have been generated. And alſo in the combuſ- 
tion of the marine and nitrous acids with eſ- 
ſential oils, nitre and charcoal; inſtead of heat 
there ought to have been an immenſe degree of 
cold produced in aerihzing the fixed air, eu e 
theſe proceſſes ſhould generate. 

Nature having wiſely ordained, chat this at- 
moſpherical air, a light aerial oblogiſtic body, 
ſhould be the agent, by which combuſtion. 
is conducted, as being eaſily ſuſceptible of ' 
taking fire, But then its fire is fo light and 
weak, that it is not capable of conſuming or 
burning, without the aid of another combuſ- 
tible body, which is ſer on fire by the atmoſ- 
pherical fire being kindled ; and then, the 


ſtrong combuſtible body, (as a candle for in- 


ſtance) is alfo lighted, beck: fires acting toge- 
ther, ſo as to keep up the combuſtion. But 


were the fire applied to the candle without tlie 


agency of atmoſpherical air, no combuſtion 
would follow, even ſuppoſe the candle is com- 
poſed of inflammable materials. For, both 
atmoſpherical air and a combuſtible body are 
required to produce ignition, and that upon 
account of the attraction and concentration 
of fire. There will be no combuſtion, unleſs 
they both act at the ſame time; or, that intenſe 
heat neceſſary to fupport the ignition, or the 
conſuming of the WY will not be a 

e 
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The cauſe of which is moſt probably this; 
the intenſe heat produced acts upon the com- 
buſtible bodies concentrated fire or phlogiſ- 
ſton, ſo as ſuddenly to expand them, and to 
break their attraction from the bodies with 
which they were chemically united. For the 
conſumption of one particle of its fire, is the 
means of conſuming the neighbouring particles, 
and ſo on, till the whole body is conſumed, or 
broken down by the ſeparation of its concen- 
' trated fire or phlogiſton; and from the mecha- 
nical expanſion, a conſequence produced from 
reat heat; ſo that the whole texture of the 
ke will be broken and reduced to aſhes. 
This is evident from intenſe heat conſuming 
or burning bodies without ignition; viz. light 
combuſtible bodies, as paper, which, being ex- 
poſed to a great heat, will be equally conſumed 
or burnt, as if it had been ignited. But that 
it is not-ignited is evident from the air not 
being acted upon by the paper: And the ſame 
phenomenon will take place in foul air, or in 
vaceuo, Hence it is evident that the paper is 
conſumed by having its phlogiſton or fire ſepa- 
rated from it by the heat. clit le 
From this cauſe it is, that even attrition. can 
act in the ſame mechanical way, by diſſolving 
the union of phlogiſton, or ſetting looſe. the 
fire which form it, from its chemical union 
or attraction; and when it is ſet looſe it be- 
comes heat or fire. The mechanical and che- 
mical operation of bodies is eaſily connected: 
For inſtance, take two pieces of wood, and, by 
| 95 the 
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the aid of great mechanical powers, let them 
be rubbed the one againſt the other; this will 
produce fire. We ſhall ſuppoſe, that the fire 
produced by rubbing the two pieces of wood. 
was chemically united in the ſtate of phlogiſ- 60 
ton to a degree of power equal to the force of 5 
fifty pounds weight. Now, if a degree of 
power equal to ſixty pounds weight is applied 
in the form of attrition, it will in conſequenee 
overcome the chemical. Sf 
That this really takes place in nature, is 
clear from the experiments performed by Dr, 
Darwin; (ſee Philoſophical Tranſactiens, vol. — 
Ixxviii. p. 43.) He has ſhown by uneontro—-— 
vertable experiments, that the thermometer © 
falls by the ſudden expanſion of the air, and 
riſes by its compreſſion. Now, this demon- 
ſtrates, that the chemical attraction may be 
overcome by mechanical force: For when the 
air is allowed to expand itſelf, it receives and 
chemically attracts a great quantity of heat; 
but when compreſſed, that chemical attraction 
is counteraQed, and the heat becomes ſenſible 
again to the thermometer. According to this 
general rule, I would thus define chemical at- 
traction; that whenever a body, poſleſhng a 
quantity of heat, is expoſed to the influence of 
another body, of a lower temperature, it will 
not impart its heat to that body. This there- 
fore implies, that its heat is not looſe or active, 
but is under the influence of ſome power 
which retains it; which is real and chemical 
attraction only. As in all the other powers or 
"= agents 
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agents in nature conſiſts of different influences; 
therefore ſome bodies attract their fire. with 
reater force than others. For can chemical 
philoſophers fuppoſe, but that any chemical 
attraction might be overcome by mechanical 
powers. For example; the particles of acids 
and alkahes have a ſtrong chemical attraction; 
but ſuppoſe you could fix a cord to each of theſe 
particles, would you not be able to ſeparate 
them? you certainly would. And if two dry 
bodies, rhe particles of which act ſtrongly up- 
on each other, are rubbed together, this will 
be the caſe. Hence, it will be found, by 
taking a general view of attrition as. producing 
fire, that it acts according to the mechanical 
force exerted, and to the bodies retaining their 
concentrated fire, It is more looſely concen- 
trated in wood than in metals: But the tex- 
ture of wood being ſofter, there will be leſs 
force; yet, from its phlogiſton or fire being 
more looſe, it is more eaſily ignited; as is 
ſeen in its actual ignition by air and fire: 
Wood burning with more eaſe than metals. 
The great Sir Iſaac Newton proved that me- 
chanical force can produce fire; but it is only 
in bodies that poſſeſs phlogiſton. To this I 
believe there is no exception. However, the 
phenomenon is ſtrikingly ſeen” only in ſuch 
bodies as will admit of this mechanical force, 
and which poſleſs a great quantity of phlogiſ- 
ton: For example, in iron and flint, bodies 
which have the moſt phlogiſton. F. 
| | | | This 
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This will reconcile the chemical and mecha- 
nical idea. of heat, which has been the occaſion 
of ſo much controverſy amongſt philoſophers. 
For (as Dr. Harrington well obſerves) no 


bodies, but thoſe which are phlogiſtic will 


produce fire; phlogiſton being concentrated 
fire, And he ſays further, (ſee his Thoughts 
on Air, p. 209.) I agree with Sir Iſaac Newton, 
that heat conſiſts in motion; but it is only the 
motion of thoſe peculiar particles of fire or 
phlogiſton. The motion of other bodies will 
not produce it. 458 5 

But when the alkali is united to the dephlo- 
giſticated marine acid, the aid of no other 


combuſtible bodies, nor even heat, but only a 


little friction is required; the mechanical ac- 
tion of which forces the two bodies to a cloſer 
union, and by that means aids their attraction. 
The acid, though juſt ready to ruſh in upon the 


fixed fire of the alkali, is not able, becauſe of 


the weakneſs of its acid, to break the union 
of the fixed fire; but aided with the friction it 
accompliſhes it. | | 
Dr. Harrington, whoſe theory in all its, dif- 
ferent principles has been fully proved, calls 
alkaline ſalts phlogiſtic bodies; but ſays, that 
they are compoſed of phlogiſton, with a leſs 
concentration of fire than oils, bitumens, ſul- 
Pur, &c. This is an experiment which ful- 
y juſtifies and confirms this opinion, however 
much it may have been ridiculed. The ma- 
rine neutral ſalt, from its fulminating power, 
8 an important body in the inveſtigation of 
7 p "1 WD combuſtion, - 
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combuſtion. It is a body formed neither of 
the carbone, nor of the inflammable air of Mr. 
Lavoiſier, nor of the phlogiſton of Dr. Prieſtley 
and others; and yet it will burn. 

And if we attentively examine the reſiduum, 
we ſhall find that the alkali has difappeared, 
and the acid is left with moiſture. What has 
ſeparated in the fulmination but heat and light? 
Need I make the application? It would be to 

affront the good ſenſe and judgment of my 
chemical readers. | FE 

Do we not obſerve their extravagant theories 
contradicted 1n the inveſtigation of even their 
own experimental proofs ? But will it not ſur- 
priſe my reader, when I tell him, that Dr. Har- 
rington publiſhed his complete ſyſtem in the 

ear 1780? That he kept it many years by 
im, before he had the reſolution to make it 
ublic; and, though ſince that time he has 
been elucidating and explaining it by different 
- publications, yet the only reward he has re- 
ceived has been the greateſt inſults and neglect. 

Let Mr. Lavoiſier and, Dr. Crawford try, if 
they can poſſibly reconcile their theory of ca- 
loric with the above-mentioned experiment: 
Upon the acid and the alkali uniting, the fixed 
air, which the alkali poſſeſſes, attracts the ca- 
loric of the acid and alkali, and aſſumes an 
aerial form. This is their own explanation; 
That all the heat will be expelled is evident, 
from the acid uniting with the cauſtic alkali. 
All the heat then becomes ſenſible: And, agree- 
able to Dr. Crawford's theory, as the alkali 
e appears 
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appears now a body ſo phlogiſtic, it will ex- 
pel the heat from the acid, the ſame as the vo- 
latile alkali would do: And certainly they 


muſt acknowledge that to be a phlogiſtic body. 
Then, as all the heat was expelled from this 


marine neutral ſalt, from whence came the 


heat which eſcaped from it, when it fulmina- 
ted? without doubt from the alkali. The 
reſent chemiſts muſt be forced to acknow- 


ledge the truth, and the examination of the re- 


ſiduum is what will effectually do it. The al- 
kali has diſappeared; the marine acid and 
water are left behind. Can we with for proofs 
more clear and obvious ? Had not the alkali 
diſappeared ; in this caſe the modern chemiſts 
will, I hope, give me leave to aſſert, that it 
mult have united with the marine acid, and ſo 
have ſtill formed a neutral ſalt in the reſiduum: 
Their caloric only having diſappeared. I flat- 
ter myſelf therefore, that this remnant of old 


chemiſtry is ſtill left, namely, that acids and 


alkalies attract each other, ſo as to form 
neutral ſalts. ; nts 
Ir 1s evident that alkalies are ſalts formed of 


concentrated or fixed fire, and that in order to 


ſet that fire looſe, bodies which have the 
ſtrongeſt attraQtion for it, viz. the mineral 
acids, are required. The attraction for fixed 
fire, when united to the common marine acid, 
is not ſtrong enough; becauſe, in that ſtate, 
it is united to ſome fixed fire or phlogiſton. 
But take that away by the calx of lead, and 
then, by being robbed as it were of its own 


Phlogiſton, 


* 
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phlogiſton, its attraction for it becomes ſo 
ſtrong, that it will, of ictelf, penetrate into 
fixed fire of the alkali, break its bond of union, 
and ſet it on ſire all at once with a conſiderable 
exploſion. at | 

The common nitre is ſomething ſimilar to 
the factitious dephlogiſticated air of chemiſts ; 
Indeed it is the body which forms the largeſt 
quantity of it, But neither the air nor the, 
nitre will burn of themſelves, without the ad- 
dition of a higher phlogiſtic body, as oil, coals, 
&c. the reaſon is, the acid has not ſtrength 
enough of itſelf, But when the nitrous acid 
is united to a higher phlogiſhe body, as the 
phlogiſton of metals, the oil of turpentine, or 
ſpirits, of wine, it will then fulminate, fire 
being ſet to it, producing Dr. Prieſtley's in- 
flammable nitrous dephlogiſticated air. 

The concentration of fire, in atmoſpherical 
air, is ſomething ſimilar (as Dr. Harrington 
obſeryes) to the concentration of it in alkalies, 
more than in oils, ſpirits, inflammable air, 
&c. but not altogether ſo ſtrong as in alkalics *, 
High phlogiſtic bodies, ſuch as inflammable 
air, or the volatile alkali, by being firſt ex- 
poſed to great heat, and then mixed with the 
nitrous vapour, will explode. This ſhews 
that what the acid wanted in ſtrength, is 


In the metallic ſolutions of metals in acids, when ex- 
poſed to a long intenſe heat, metallic carths will form ſaline 
depoſits. This proves that they become ſaline, from imbib- 
ing the fire, Sce Prieſtley, vol. iv. p. 413, 489. Theſe de- 

ts, if chemically examined, will be found to have the 
gharaQerillics of ſalts, | 


| ton, which is evidently turned into actual fire, 
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made up by the quantity of fixed fire. Many 55 ; 


more examples could be brought, but they 
might be thought nnneceſfary. wer as oats ay: 
We could bring ten thouſand examples to 
prove that the chemical action of bodies can 
ſet looſe their phlogifton : The moſt common 
in nature is by fermentation. But there are 


others which nature is fappoſed to make uſe 


of, viz. the chemical fermentation of ſulphur, 


iron and water. Many are of opinion that this 


fermentation, or chemical action, is often pro- 


duced in the bowels of the earth, and is the 


cauſe of volcanos, earthquakes, &c. The vi- 
olent action of theſe bodies with their phlogiſ- 


ſeems adequate to the effect. When lead and 
mercury are ſhaken togerher, their chemical 
attraction, aided by their attrition, decom- 
pounds their phlogiſton into heat. In the ope- 
ration, Dr. Prieſtley found, that he could 
ſcarcely touch them, the heat was ſo very in- 
tenſe. —See Prieſtley. _ lp ety Joins 
I need not have given myſelf fo much trou- 

ble to contradict and confute theſe different 
extraordinary theories. It is, however, ſome. 
ſatisfaction to hope that IT have thrown great 
light upon the principles of combuſtion, foun- 
ded upon Dr. ,Harrington's theory. For the 
overthrow of their other doctrines, I think I 
have an experimentum cruciss Mr. Lavoiſier 
founds his theory upon the oxygen gas being 
imbibed into ſulphur and phoſphorus, in com- 
buſtion. But (as our fathers in chemiſtry have 
| Iucdicioufly 
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Jjudiciouſly taught us) theſe bodies conſiſt of 
acids and phlogiſton. 1 rr 
If the marine dephlogiſticated acid is mixed 
with eſſential oils, or with volatile alkalies, 
and fired in artificial dephlogiſticated air 7. 
The intenſeneſs of the heat will decompound 
the dephlogiſticated air, and cauſe it to be 

principally imbibed by the acids and phlo- 
giſtic bodies, the ſame as in the combuſtion 
of ſulphur. And, if the reſid uum is examin- 
ed, the phlogiſton will be found to have dif- 
appeared, forming actual fire, and the acids 
are left entire. What farther confirms the 
doctrine of phlogiſton, is this; the marine 
acid having loſt its dephlogiſticated ſtate, is 
left in the ſtate of common marine acid, 
though it had imbibed, in the proceſs of com- 
buſtion, a quantity of oxygen gas. | 
_ Chenuſtry has of late ſuffered very great in- 
novations ; and, if our modern philoſophical 
chemiſts go on as they have done, it is not 
known where they wall ſtop. To me it has 
often been matter of ſurpriſe, that none of the 
old regular chemiſts have borne their teſti- 
mony againſt ſuch degradations. They all 

ſeem to be in a lethargic ſtate, as if bitten by 
the tarantula. CO gp 4 
One of the firſt principles of chemiſtry is 
that of chemical attractions; and our anceſtors 
in 


+ What I mean by artificial dephlogiſticated air, is that 
air which is made in the laboratory of chemiſts. For Dr. 
Harrington ſhows that this air is very different from the em- 

pyreal part of atmoſpherical air. | 
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in this ſcience perſuaded, that theſe attractions 
are one of the moſt ſingular phenomena in na- 
ture, have handed down to us a regular table 
of them. Particular bodies have a very ſtrong 
attraction for each other, very different from 
the principles of gravitation. If two bodies, 
having an attraction for one another, are ex- 
poſed to each other's influence in the medium 
of a fluid, they will coaleſce. Thus, if an acid 
and alkali are drapt into water, they will form 
a neutral ſalt: So alſo, whenever bodies are 
expoſed to each other in a ffuid or moiſt form, 
their attraction will take place. Fluidity ſeems 
to be neceflary only to bring their e 
into immediate contact. 5 

But how are our preſent Ht attrac= 
tions conducted. by combuſtion ? Combuſtion 
inſtead of allowing bodies to unite, acts as a 
ſtrong mechanical power in breaking them 
down. On the contrary, according to their 
chemical attractions, combuſtion (which is the 
ſetting looſe an eſſential part of moſt chemical 
bodies, viz. phlogiſton or concentrated fire, 
let looſe as actual fire) unites, but does not 
ſeparate hem. 

Let us here give an example. 1 will take a 
N falt, as it is a body, (the chemical principles of 
which we have been fully inſtructed in by our 
forefathers) and alſo an acid, with which WW 
are well acquainted: Though this knowledge 
has been much obſcured by * late chemiſts. 
If the volatile alkali is aerilized into an air or 
vapour, and after that _— to the vapour 5 
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the nitrous or marine acid, they will unite, fo | 

as to form the nitrous or marine ammoniac 0 

falt; and the heat which kept them in an aeri- b 

al fate becomes ſenſible. But if this alkaline 5 

air is expoſed to ſtill greater heat, it will then | 
become inflammable air; and if the ſame ni- 
trous vapour is added to chis air, as in the for- 
mer experiment, and then fired, it will emit 
an immenſe quantity of heat and light; even 
fifty times more conſiderable, than came from 

it in the former experiment; and upon ex- 

amining the reſiduum, an acid water is found. 
lere the volatile ſalt has diſappeared, and fire 
appeared, or was diſcharged in the operation. 
Indeed, in the former experiment no light 
comes from it, but only a ſmall quantity of 
heat. Dr. Prieſtley ſays, vol. iii. p. 415. Very 
little heat is produced by the union of acid or 
alkaline air and water, though, as J have found 
by experiment, there is /ome produced, whereas 
the decotmpoſiton of dephlogiſticated and in- 
flammable air, never fails. to produce a "Oy 
great degree:of;heat.” 

Then thaie who may be called our fathers in 
chemiſtry were convinced that the acid and 
volatile ſalt, by being united by a chemical at- 
traction, would form a neutral ſalt, is now , 
perfectly abſurd ; the true attraction does not 
take place till the combuſtion, And the true 
union of the alkali and acid is not a neutral 
falt, but water and an acid. Such abſurd 
doctrines need no comment. he - | 

The 
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The very ſame farce has -been acted in the 
experiment of firing the oxygen and inflam- 
mable gas. Water and an acid are an the re- 
ſiduum. The inflammable air, and alſo the 
fire, which neutralized the acid of the oxygen 
gas, have diſappeared, as has been long ago 
fully proved by Dr. Harrington. The diſap- 
pearing of the inflammable and dephlogiſticat 
ed air, an acid and water being left in the re- 
ſiduum, is (as Drs. Prieſtley and Harrington 
found) the very ſame reſiduum as that which 


is left, when the nitrous vapour and inflam 


mable alkaline air are fired. In one caſe our 


aerial philoſophers cannot deny but, that the 2: 


acid which is left, came from the nitrous va- 
pour and the water; heat and light, from the 
inflammable alkaline air. Therefore, by the 
ſame argument, we muſt equally allow, that 
acid in the other experiment, came from 
the dephlogiſticated air, and part of the water 
from the inflammable air. Nothing can be 
more plain and obvious. Let our modern 
chemiſts will not allow theſe firſt and moſt 
common principles to be juſt ones; namely, 
that alkalies attract acids and neutralize them, 
and that phlogiſton neutralizes acids. 
If the neutral ſalt, which is formed by the 
marine dephlogiſticated acid, and the fixed 
e e 
Dr. Crawford in his explanation of the-nitrous acid de- 
flagrating with combuſtible bodies, ſays, that the fire firſt 
fet looſe in the firing them, is the cauſe of this. And 


agreeably to him, this fire runs the gauntlet, of alternately 
acrilizing the oxygen gas of the acid, and of being _ 
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alkali are ſet on fire as neither of theſe bodies 
ate aerilized in the proceſs, ' ſo there is leſs 
myſtery in their operation. Before combuſti- 
on they formed a neutral ſalt; but after the 
combuſtion the alkali has diſappeared, What 
has become of it? We are alrogether at a loſs 
to anſwer this queſtion according to their 
vg Frogs they could introduce the art of 
tegerdemain into their experiments of glaſſes, 
gun-barrels, &c, But here the aid of conju- 
ration is ſtill farther required; for, as one 
demon diſappears, another in the ſhape of an 
immenſe quantity of light and heat makes his 
appearance. However, as the tricks of the 
juggler ceaſe to ſurpriſe us when his art is 
now, ſo, had we not been ſo eaſy of belief 
and fo fond of the marvellous, we would have 
paid a little more reſpect to what our chemical 
fathers have taught us; nay, I had almoſt 
ſaid, what we may be convinced of by our 
own ſenſes. It is hardly poſſible not to give 
our aſſent to this truth; namely, that combuſ- 
tible bodies, or phlogiſton when fired, are 
changed into actual heat. By a proper arten- 
tion to chemical principles, we ſhould have be- 
heved, that-phlogiſton 1s concentrated or fixed 
fire, Vet it often happens, that as new diſco- 
veries pleaſe, merely becauſe they are new, 
every one is anxious to aſcribe all pheno- 
. ed, To ſuch ridiculous explanations are they obliged to haye 
recourſe to in ſupport of a wrong theory. think that ſuch 


69% gy phenomena is to be accounted for by ſuch flight 
Jules. x 
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mena to them, W upoh the diſcovery of Dr. 
Black's elegant doctrine of latent heat, (Which 
becomes latent in fluids, vapour, Cee.) our 
modern chemiſts greedily graſped at it, and 
forced it head and ſhoulders into their preſent | 
aerial fabric. But Dr. Harrington hath ſa- 
_ tisfattorily ſhown, that the heat in theſe phe- 
nomena is chemically united, the lame as in 
alkalies and acids. AF ALL] 
The idea and proof of Heat or firs being 
chemically Fraps, by water, juſt as alkalies 
attract acids, (not a vague idea of its b 
. was the diſcovery of Dr. Harrington. 
And I take this opportunity to declare, that 
this, with many more of that gentleman's diſ- 
coveries, have been mentioned by his enemies, 
without ever having glanced at, or even ſug- 
geſted his name. A behaviour in them ſo un- 
candid and ungenerous, impels' me to make 
nfe of this pointed language, and to do all in 
my power to redreſs injured merit. I meant to 
have drawn a whole length picture of the un- 
kind uſage he has received, and of the unjuſt 
manner in which his diſcoveries have been 
treated, and with the plagiariſms of others 


from him. This however I am prevented from 


doing, as he informs me thar he has been 
making obſervations for ſomerime, which he 
intends to publiſh. Poor enemies have acted a 
very unfair part; every one of them thought 
they had a right to buffet and pilfer from hint 
at the ſame time. T hough I 88015 all along 
clearly obſerve, chat his writings were 73 
y 
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And, let me aſk this ſerious: queſtion : If an 
in the 


upon ite being diſcharged, the body would be 
CELAA | | To 
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that they, are upon the exe of 


4 0 3 


bringing about a general revolution in, the 
chemical ſy ſtem. Great is the power of Truth, 


and ſhe will prevail! Hut n r ie 
The preſent doctrines adopted by many che- 
miſts appear, when fairly inveſtigated, to be ſo 
very abſurd, that it 3p not poſſible to vindicate 
them. Heat (as Dr. Harrington obſerves), 
mult be matter; unleſs we adopt Plato's, opi- 
nion, who ſuppoſed it to be ſpirit, Then, 
(as in their experiments) we have clearly prov- 
ed, that an immenſe quantity of heat and 
light comes from the combuſtion of the mu- 
riatic neutral ſalt, which could not poſſibly 
have been lying latent, as they call it, in the 
neutral ſalts, but muſt have been an integral 
part of the alkali: Beſides this would be hoſ- 
tile to Dr. Black's doctrine, which is the baſis 
of all the late doctrines of chemiſtry. For, in 
their experiments, a great generation of air 
and vapours inſtead of a condenſation takes 
place; ſo that, as I obſerved before, were the 
preſent chemical doctrines brought in proof of 
a generation of cold inſtead of —* and light, 
they would have had ſome appearance of truth. 


amazing quantity of matter comes from a body 
| orm of heat and light, is it not cooks. 
tant with reaſon to ſuppoſe, that the light and 
the heat made a part of the body; and that, 


* 


altered in its chemical principles? 
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Jo prove theſe principles, we can bring ex- 


periments, and ſet them in ſo clear a point of 


view, that we ſhould think it impoſſible for any 
to miſtake them. We have ih 


one being phlogiſticated, and the ocher de- 
pPhlogiſticated. But to avoid diſputation, let 

us ſuppoſe the difference to be conformable to 
Mr. Lavoiſier's doctrine, the one poſſeſſing 
more of the oxygen gas than the other. And, 


vwith reſpect to the formation of alkaline air 
into inflammable, Dr. Auſtin has written a 
long paper in the Philoſophical Tranſactions, 
in which he endeavours to ſhow that it is per- 


formed by ſeparating its inflammable from its 
phlogiſticated air: It being the ſuppoſition of 


chemiſts, that the alkaline air is eee of” 


theſe two bodies. 


Then, to make e with all poſſible 5 
candour : : Take the common marine acid air, 


and mix it with alkaline air, and they will form 


the common ſal ammoniac: Whereas, take 


the dephlogiſticated marine acid air, and fire 


it with alkaline air, and they will form, after 
the combuſtion, a watery marine acid. In the 


one operation, a great quantity of heat and 


light came from it; but in the other, compa- 
ratively little or no heat, and no light. This 
being ſo, our modern interpreters muſt ſay, 
that there was no chemical attraction in the 


firſt experiment, viz. the union of the com- 
mon marine acid and alkali; but that ebe 
| P 


own that rhe 
diſtinction between the dephlogiſticated marine 


acid, and the common acid, is 3 to the 
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place only in the ſecond. Moreover, we raſh- 
y venture to correct the theories of our fa- 
ers, when we ſay, that alkalies and acids do 
not form neutral ſalts, but a watery acid. 
Here however we are {till aground ; for, in the 
proceſs which left the reſiduum of an acid and 
water, there is an immenſe quantity of fire and 
light to beaccounted for. You ſee, gentlemen, . 
into what abſurdities your own doctrines have 
involved you. ; 

Dr. Auſtin in his laboured and very fingu- 
lar paper, built upon theſe hypotheſes, ſup- 
poſes that when light, inflammable and phlo- 
giſticated air are fired in their compound ſtate, 
as in alkaline air, they would form fixed air. 
In this caſe then, conformable to his hypothe- 
fis, alkaline air, and dephlogiſticated marine 
acid, when fired, ſhould form fixed air; but 
they do not. % I 
That concentrated fire is phlogiſton, may 
” proved, both analytically and ſynthetically. 

r. Harrington, in his 'Thoughts on Air, has 
proved the ſynthetic part. Of the many argu- 
ments he has brought, I would beg leave juſt 
to mention ſome of them. As to the — 
| tical, 


Dr. Prieſtley impregnated water with the vitriolic acid 
vu and expoſed it in a glaſs tube to a continued heat in 
a fand furnace from the gth of Sept. to the 20th of Jan. and 
the reſult was, as he ſays, more curious than he could poſ- 
7 have expected, @ priori. For the vitriolie acid had ac» 

tually formed itſelf into ſulphur, and ſome part approaching 

to it in the form of white cryſtallizations. The cryſtals, 

(be fays) I found were not diflolved in ſpirit of ſalt, — 
| Ok when 


| 
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tical, we have, I hope, ſufficiently. proved it. 


Dr. Prieſtley found that heat would make the 


calces of metals become ſaline bodies; Dr. 


Harrington found that heat would make alka- 


line air inflammable ; Mr. Scheele found that 


when they had been waſhed and dried they had the colour 


I 


* 


and ſmell of ſulphur; and being laid on a hot iron burned 
with a blue flame ſo as to leave no doubt of the identity of 
the ſubſtances.” I make no doubt but if the operation had 
been long enough continued that all the acid would have been 
converted into theſe cryſtals of ſulphur ; for that which was 
left was particularly pungent, giving indication to have like- 
wiſe received a greater quantity of phlogiſton. I have by a 


longer proceſs and greater heat entirely neutralized the acid, 


it being all in a manner changed into cryſtals, | Dr, Prieſtley 
job, the vitriolic vapour or air to this heat, and found the 
. fame cryſtals; and upon opening the tube one third of 'the 
air was gone, which.no doubt had entered into. the cryſtals 
(forming them with the heat.) But part of the air which 
remained would not unite with the water; therefore it im- 


lied that it had got a ſtronger im W eg of phlogiſton. 


e cannot entertain the leaſt do ut that the acid had 
obtained phlogiſton in theſe experiments, and it is equally 
clear that there was nothing to give it phlogiſton but the fire. 
Mr. Scheele, p. 116. ſays, ** Do we not obſerve that the vi- 
triolic acid united with a ſmall portion of phlogiſton forms 
ſpirit of ſulphur, and with {till a greater > nc ſulphur I 

- 115. he ſikewiſe ſays, “Heat is united with certain ſub- 
ſtances, and makes one of their integrant parts,” The 
nitrous and marine acids treated in the ſame manner form 
a white incruſtation, which I haye no doubt. ariſes from 


the acid uniting with the heat, aud forming a neutral union. 


The marine acid is ſuppoſed to corrode the glaſs, which may 
add to the incruſtation 3 but the experiment which I thin 


the moſt concluſive is this. I took the Shoals Gd, and 


expoſed it for a long time to a ſtrong. beat, not by itſelf in 
1 manner Dr. Prieſtley did, but lluted with water, and 


which will then even bear a red heat, as Mr. Scheele obſerves, 
After a long expoſure it formed a number of cryſtals, all 2 


—— 
4 


— — 2 


3 


and ſulphur, and yiel 


_ ſeveral times, when they likewiſe muſt have att 
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heat would make fixed oils volatile 7. And 
Homberg found that the heat of the ſun would 
make fixed alkaline ſalts volatile. | 
Gentlemen, for the ſake of ſcience liſten to 
to the voice of Truth, for though you have 
hitherto wielded the chemical ſceptre with un- 


| diſturbed ſway, to point out your miſtakes 


ſhould not offend you, when done with can- 
dour, and to ſerve the cauſe of ſcience. By 
being unwilling that your errors in chemiſtry 
mould be rectified, is to endanger the loſs of 


that character you merit from your labours. 
| b To 


acid being imbibed by them, and which upon examination 
peared to be phoſphorus, having all its qualities in ſome 
> 508 burning with that bright flame, and leaving an orange 
coloured ſtain ; therefore we can have no doubt of the man- 
ner in which the phoſphorus had regained the phlogiſton, 
which it had before loſt, by conſuming in the open air. The 
cryſtals were ſo perfectly neutralized that they did not give 
the leaſt acidity to water ſo as to have any effect in turning 
the juice of turn-ſole red. Dr. Prieſtley found, that by ex» 
poſing common vinegar to a long heat it became black and 
vapid, loſing its acidity z both of which changes undoubt- 
edly mpyy its nentralized heat forming it into phlogiſton, ' 
+ Subſtances which are united with a redundant heat, as 
alkalies, quick-lime, and litharge, attract the inflammable 
which is found itt ow mixtures: They diſſolve the fat oils 
with it ſoaps. If you pour an acid to 
a ſaponaceous ſolution, the acid unites with the alkali, and 
ſets the heat free ; and ſince it becomes not ſenſible, it maſt 
upon ſome new union; and meeting for that purpoſe with 
the oil, it unites with it; and the oil wn by it the pecu- 
liar quality of becoming ſoluble in conſiderable quantity in 
ſpirit of wine, and to form with volatile ſpirits ſal ammoniac 
prepares with quick-lime a peculiar kind of ſoap: Qua- 
ities which the fat oils likewiſe acquire after being diſtilled 
ed heat 


from the fire, See Scheele, p. 174. 
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To * that your aſſent to the Harringtoni- 
an doctrine would confirm me the more in 
it, would be to ſay an untruth; for it would 
ſhow great ignorance in me, when the two 
doctrines came to be fairly examined and com- 
pared together, to entertain the leaſt doubt or 
heſitation, which is the true one. 

Dr. Harrington ſhows, in the firſt 8 
tion of his theory, great penetration and a juſt 
knowledge of the world; for knowing the high 
characters he had to contend with, he ſays, 
«* How difficult is it to eſtabliſh truths againſt 
the prejudices of the day?“ But he does not 
ſtand alone, as he has for his example the im- 
mortal Harvey, with reſpect to his diſcovery 
of the circulation of the blood. Though he 
gave ſo clear and plain a demonſtration of his 
doctrine, that even a child's reaſon muſt have 
aſſented to it; yet his medical brethren cavel- 
led at him with all their ſpleen and vehemence; 
And when they were forced to allow that he 
was 2 they endeavoured to leſſen his merit, 
by ſaying he was not the firſt diſcoverer. 

But gentlemen, I have another experiment 
for you, which 1s, in my opinion, almoſt equal 
to Harvey's demonſtration of the circulation of 
the blood. Mr. Kirwan ſays in his Eſſay, p- 
31. If ſulphur be digeſted in oil of turpentine, 
and then ſlowly diſtilled for 10 or 12 days, it 
will be converted into vitriolic acid, according 
to Homberg. Mem. Par. 170g. Here it ap- 
pears that the ſulphur is firſt dephlogiſticated, 
and then unites to tlie fixed air of the oil: It 

| I 2 NU 
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evidently can receive no pure air from it. It 
muſt be remembered, that if this experiment 
be not cautiouſly conducted, it is very dan- 
gerous.” | y. POTEN FR, 
_ Here it appears that two high phlogiſtic 
bodies, by the action of heat, without either 
dephlogiſticated air or acids, will have their 
phlogiſton turned into actual heat. The oils, 
and likewiſe the phlogiſton of the ſulphur, are 
conſumed, ſo as to form actual heat, there be- 
ing a flow and gradual combuſtion. . But, if 
the operator is not very cautious, he will be 
made ſenſible of the combuſtion, by the ex- 
ploding of the veſſels, | 
It is ſurprifing to ſee the moſt clear and ob- 
vious facts wreſted by their hypotheſes. Mr. 
Kirwan ſays it 18 by the fixed air uniting with 
the ſulphur, the falphur being firſt dephlogiſ- 
ticated. Now, if we allow that the oil contains 
fixed air, what was to decompound it, what to 
dephlogiſticate the ſulphur, and what became 
of all the phlogiſton? It ſurely muſt have acted 
the part of an inviſible ſpirit. But by attending 
accurately to the experiment, you may ſenſibly 
perceive a flow combuſtion, with a ſeparation 
of heat and light, © | 

1 cannot help obſerving, that our preſent 
chemiſts can, with the greateſt facility, get over 
the moſt obviouſly plain facts, fo as to preſs 
them into the ſervice of their hypotheſes ; and 
certain I am, that when the truth comes to be 
known, chemiſts will then ſmile at their pre- 
ſent wrong doctrines, and modes of reaſoning. 

Fe bd | Chemiſts 


ATIZATISE ON AIR. 0 
Chemiſts ſeem to poſſeſs a credulity that will 


receive any thing as true. 
Burt as a farther confirmation of our FP ON 


we will give an experiment more conformable _ 


to Mr. Lavoiſier's. If dephlogiſticated marine 
air is mixed with pure or reſpirable air, there 
will be a decompoſition; and the marine acid, 
inſtead of now becoming more dephlogiſticat- 
ed, will become phlogiſticated, or the common 
marine acid. 1 b F = 
The hypotheſes at pre ent adopt 
chemiſts, have no regular table of a by many 
They fay, that if in ſome of their proceſſes 
there is the leaſt water, nitrous phlogiſticated 
or fixed air, theſe bodies, under an intenſe de- 
gree of heat or cold, muſt be decompounded 
or compounded, and that at their pleaſure; 
conſequently their experiments are nothing, 
in point of chemical attraction, but a ſtring of 
contradictions. Their leading elective attrac- 
tion, is the oxygen and inflammable gas, or 
phlogiſton. Theſe two bodies, wry ſay, 8 
in reſpiration, combuſtion, putrifaction, &c. 
the ſtrongeſt attraction for each other. 
All bodies which attract each other, when 
brought within the ſphere of one another's at- 
traction, unite when in a fluid ſtate. But will 
not my reader be ſurpriſed when I inform him 
that the oxygen and inflammable gas, or car- 
bone, ſo far from attracting each other, will not 
unite, when brought into a fluid ſtate: The 
repeated trials made by chemiſts have not been 
wie to * it, Nay, the ſtrong mo- 
chanical 
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chanical compreſſion of the two gaſs by heat, 
and being long mixed together, is ineffectual; 
and yet are fluids; Nor will it do, as in 
metals and oxygen gas, though the phlogiſton 
and the oxygen fluid are condenſed. 8 
How comes it then that theſe ſhould not 

unite, ſince chemiſts ſay, that it is by this at- 

traction nature conducts all her operations? 

Nay, what is ſtill more extraordinary; atmoſ- 
pherical air, though compoſed of dephlogiſti- 
cated, and another kind of air, which (accord- 
ing to chemiſts) is ſuperſaturated with phlo- 
giſton, will not (as Dr. Harrington obſerves) 
attract each other, nor unite; and yet they are 
not only blown from pole to pole, but even 
generated together in vegetables. Mr. Kirwan 
endeavours to reconcile this extraordinary ab- 
ſardity, (for I can call it nothing elſe) by ſaying 
that the elementary heat of theſe airs pre- 
vents their union. The facts are in direct 
contradiction to this; for, dephlogiſticated 
and nitrous air unite, and ſo do fixed and ma- 
rine acid air unite with alkaline air. And be- 


ſides theſe, many other examples might be 


adduced. He ſays farther, that for the ſame 
reaſon, fixed air will not unite with lime with- 
out the aid of water; and alſo, that concen- 
trated oil of vitriol may be found on water, 
without uniting with it, 
As to the averſeneſs of fixed air to unite 
with lime, Dr. Harrington hath accounted for 
it, and brought a ſtrong fact to prove that the 
fire of the lime is chemically united, and has 
1 | 24e ſtronger 
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a ſtronger attraction for the lime, than the 
lime has for fixed air; but by the joint action 
of water, and fixed air on the earth of the 
lime, the fire's attraction is overcome. And 
as to the oil of vitriol, there is an oilineſs, or 
repulſive quality, which checks the union, 
but that is overcome by the leaſt motion : | 
Therefore neither of theſe examples are in point.” 
Tr is ſaid that Dr. Prieſtley made dephlo- 
giſticated and inflammable air unite, by means 
of a bladder forming fixed air. It is really 
matter of furpriſe and vexation to think, that 
ſuch experiments ſhould be once named, after 
what Dr. Harrington has ſaid upon this ſub- 
ject: For, in the firſt place, theſe two kinds 
of air, upon their union, form either water or 
nitrous acid; and yet, in this caſe, they are 
ſaid to form fixed air, Again, Dr. Prieſtley 
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himſelf has acknowledged, that the bladder 


became putrid in the operation: And do not 
we all know, that animal putrifaction will 
turn dephlogiſticated into fixed air. The in- 

flammable air (conformable to Dr. Harrington) 
will aid the putreſcency; and i is a fact not 
to be diſputed, that bodies become putrid by 
attracting phlogiſton; and by receiving the 
phlogiſton of pure air they decompound it, ſo 
as to form it into fixed air *, Then, gentlemen, 
the N union between dephlogiſt cated and 


inflammable 


Why ſhould a Bladder form this union, if it were not by 
decompounding the air by putrifaction? For Dr. Prieſtley 
bas — to unite den * every mechanical —_— 


| 
| 
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inflammable air, is effected by combuſtion, 


which indiſputably acts, ſo as to ſet looſe the 


concentrated or fixed fire of theſe two kinds 


of air: For, in all caſes of bodies burning, 


their phlogiſton turns into heat and light: And 
were there, as chemiſts would make us believe, 
ſo ſtrong an electi ve attraction, we would cer- 


tainly be able to accompliſh it without the aid 


of burning: But this is poſitively nothing more 


than ſetting looſe the phlogiſton as actual fire. 


Of this we have a clear and poſitive proof in 
the neutral ſalt, which is formed of the de- 
phlogiſticated marine acid and an alkali. Let 


me aſk chemiſts, are they not chemically. 


united, and is there not a chemical attraction ? 


According to their doctrine, there is not. 


Then let us bring in their favourite agent to 
produce attraction, viz. combuſtion. After 
combuſtion, the neutral ſalt has diſappeared, 
and the reſiduum is an acid and water with an 
aerial expanſion. Our fathers in chemiſtry, 


how egregiouſly were they miſtaken ! They 


were totally ignorant of chemical attraction. 


They ſuppoſed that an acid and an alkali 


would unite, and form a neutral ſalt. They 

knew nothing of combuſtion, our great che- 

mical agent. They were ſuch ignoramuſes as to 

ſuppoſe that a houſe is built by putting brick 

and mortar together. Our preſent aerial phi- 
av. loſophers 


he could think of; either by force, or by every ſingular che- 
mical idea, which is, to admit their union by ſmall quantities. 
at a time; and this he calls their naſcent ſtate, Very ex- 
traordinary chemical ideas indeed! f | 
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loſophers are much more knowing, they em- 
ploy their agent, combuſtion, after the houſe 
is built. Hence, gentlemen, my fears are, that 
your agent, combuſtion, will become ſo gene- 
ral, as at laſt to blow up your doctrines. It is 
a dangerous thing to be too familiar with os 

therefore beware of the exploſin. 
According to Mr. Lavoiſier's hypotheſis, 
there is a very ſingular difference in che pro- 
duction of fixed from dephlogiſticated air, 
and when water is produced from this; air: 
The one being produced from carbone, and the 
other from inflammable air. But Dr. Har- 
rington hath ſatisfactorily proved, that the 
difference in their production, is owing to the 
intenſeneſs of the flame. That the; nitrous 
acid and water are produced when it is prong 3 
and when weak, fixed air. | 
With”: ref} pect to the earabuſion; of in⸗ 
flammable air, ſulphur, phoſphorus, | &c. Mr. 
Layoifier hath given ſome accurate experi- 
ments, which prove the heat to be very con 
ſiderable; but the heat, when fixed air is pro- 
duced, is conſiderably weakened in theſe com- 
buſtions. The difference is, indeed, very 
great; but it ſeems evident hat chat muſt be 
owing to the intenſeneſs of che combuſtion, 
and not to the particular ingredients burnt; 
as the ſame bodies burning produce the diffe- 
rent reſiduums. In burning inflammable and 
oxygen gas, the fire is ſo intenſe, as to burn 
inſtantaneouſly, going off with a loud explo- 
ſion; but when theſe two bodies burn 5 
K | 
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flow and gentle manner, they form only fixed 
air: To prove this, Dr. Prieſtley has given 
many experiments, and indeed, the Proofs 
from them are very good ones. ; 

But then, that his experiments may corre- 
ſpond with his very fingular doctrines, he 
ſuppoſes that the fixed air is produced from 
the dephlogiſticated air, by imbibing inflam- 
mahle air in its naſcent ſtate, as he expreſſes it. 
To make the experiment, expoſe ZINC, iron, red 


pPrecipitate, turbith mineral, to fire in earthen 
P 5 


retorts: And the proceſs is fimply this; the 
combuſtion takes place in a gentle manner, as 
the dephlogiſticated and inflammable airs are 
generating”; ; for, as the heat produces thefe airs, 


it will in conſequence ignite them. That it is 


from this fimple cauſe, is beyond all doubt ; 
for, if you he care not to raiſe the heat 
ſo high as to ignite the airs, you will receive 
them both entire. Dr. Prieſtley was baffled in 
many of theſe experiments, owing to their 
firing with an exploſion, after a quantity had 
been generated : However, he often produced 
them quite feparate; which he could not have 
done, had there been (as modern chemiſts 
would have us beheve) great attraction be- 


| teen 5 two airs “. Now, theſe experi- 


BN n e 


* W 1 ae the brows of the 195 upon red recipi- 
tate, in alkaline air, till three meaſures of it were re uced to 


two. Water was produced in the proceſs, and the air that 


remained was conſiderably dephlogiſticated; the ſtandard of 
it, with a mixture of we * - meaſures of nitrous air, 
being 1.7. 


But 
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ments are in direct oppoſition to Mr. Lavoiſi- 
er's doctrine ; For here is fixed air generated, 
when water only ought to have been generated, 
and there was politively no carbone f. 
Nothing can more clearly eſtabliſn our 
hypotheſis, namely, that the quality of the re- 
ſiduum, after burning theſe airs, depends upon 
the intenſeneſs and degree of the een 3 
0 | A or 


But in another experiment of this kind, there muſt have 
been a quantity of inffammable air ſet looſe from the alkaline 
air, as well as dephlogiſticated air from the red precipitate : 
becauſe, after the operation had'continued ſome time, there 
Was a violent exploſion within the veſſel; which threw it 
many feet perpendicularly into the open air, as I was holding 
it in my hands. In this experiment I had been particular] 
careful to make every thing concerned in it as dry as I pot- 
ſibly could, in order to ſatisfy myſelf with reſpect to the pro- 
duction of the water which I had found be ab and there 
was time enough before the exploſion: to obſerve that water 
was certainly 3 in the proceſs. To W the 
the quantity of air was never much diminiſhed, See Prieſtley, 
vol. vi. 1 . | , | 
{ Dr. Pricltley, in order to prove that phlogiſton and em- 
pyreal air, form fixed air, put bodies into a retort, which 
contained both empyreal and inflammable air, viz. red pre- 
cipitate and iron, and he got a quantity of fixed air from 
them ; from thence he concluded, that theſe two airs form 
fixed air. But the explanation of the phenomenon is this: 
The red precipitate, at firſt, yields its pure air, and the 
heat that the iron poſſeſſes at the time, with the action of the 
1 air upon it, ſets it on fire, and there is an actual com- 
uſtion. We need not be ſurpriſed at this, ſince the iron will 
burn under the ſame circumſtances, out of the retort, viz. 
being expoſed to pure air and a ſtrong heat. The combuſtion 
in the retort is done in an imperfect manner; the pure air, 
being generated ſo ſlowly, as not to produce that active igni- 
tion, as the fixed air to be decompounded, and be fixe ie 
the calx of the iron. This is the caſe in other imperf 
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for if a column of theſe two airs goes off in- 
ſtantaneouſly, here all the fire which theſe two 


_ airs poſſeſſed, acts at one and the ſame time, 


and muſt produce a conſiderable quantity of 

heat. But in thoſe proceſſes, where fixed air 
is formed, it burns in a gentle and gradual 
manner. What ſhows this in a moſt ſtriking 
light is, if the inflammable air from the wood 
18 fired with reſpirable air, it burns more gra- 
dually, fo as to produce fixed air. Yet, if this 


ſame inflammable air has a greater quantity of 


fire thrown into it by the electric ſpark, or 
common fire, it will explode all at once, juſt as 
the inflammable air from metals does, and 
produce the nitrous acid, 
"RL? And 


combuſtions. Mr. Kirwan fays, p. 85. © Mr. Morveau hav- 
ing left a piece of phoſphorus in a large glaſs well ſtopped 
« for 3 or 4 days, expoſed to a temperature of 70 or 72, 
te and afterwards opened it in lime-water, the lime-water 


* entered and became turbid, and being filtered, left a pre- 


« cipitate which efferveſced with the nitrous acid, and con- 

te ſequently the precipitation did not ariſe from the union of 

« the lime with the phoſphoric acid. 1 Encyclop. p. 220.” 
Here, In both theſe caſes, fixed air appears; but when 


there is a free ignition, the fixed air is „ ee and 


enters into the calx in one caſe, and the phoſphoric acid in 
the other, (the proceſſes are directly the ſame.) But in ex- 
periments where the two metals have had a more active pro- 
ceſs, there has been, I have found, little fixed air generated, 
and it was found in the calx. And to prove that it is not by 
the union of theſe two airs (viz. inflammable and empyreal 
airs) in their naſcent ſtate, that they form fixed air, but from 
the combuſtion, I took zinc and the red precipitate, and with 
a gentle fire, fo as not to produce ignition, I have formed 


theſe airs quite ſeparate and pure. Or by adding water, 
either to the red precipitate and iron, or the precipitate and 


zinc, it will hinder the ignition, and in conſequence, theix 
bodies will produce empyreal and inflammable air, 7 
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And n now I would ſeriouſly aſk my reader, 2 


* is his opinion of that doctrine, which 
ſuppoſes, that ſuch a body as phlogiſton, can 
with dephlogiſticated air ing 7 fixed air, which 
is an acid? I ſay, wich deplogiſticated an 
which ſhows no ſigns of acidity. 

But if he (my reader) is ſo bewildered + in 
the labyrinth of aerial philoſophy, as not to 
know whether phlogiſton is an acid or an 
alkali, I would beg leave to inform him, (and 
if he tries he will find it to be true) that alka- 
lies, by means of more heat, may be formed 
into inflammable air; that the common alkali 
will equally explode with the dephlogiſticated 
marine acid; and that oils, bitumens, &c. neu- 
tralize acids. If he wiſhes to have the autho- 
rity of ſome eminent chemiſts, I will give him 
one of the firſt rank; Mr. Scheele ſays, It is an 
indiſputable fact, that phlogiſton neutralizes 
acids: And be it alſo known, that fixed air 
with water, expoſed to the rays of the ſun, . 
will attract them, and loſe its acidity, becom 
ing pure air again. Nay, will not his ſurpriſe 
ſtill increaſe when I inform him, that when 
this pure air is ſuppoſed to imbibe more alka- 
line air, the combuſtion being ſtronger, it will 
turn to the nitrous acid. 

Let us conſider theſe wonderful rode 
Fixed air with water, by being expoſed to the 
ſun, becomes pure air; and by attracting a 
quantity of alkali or phlogiſton, it becomes 
fixed air; or, as Mr. Bergman calls it, an aerial 
2 And, by a greater quantity of the alkali, 
it 
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it becomes the nitrous acid. If the dephlo- 
giſticated nitrous acid is made uſe of in theſe 
combuſtions, the ſingular changes produced b 
its being fired in alkaline air, muſt appear ſtill 
more extraordinary. We ſhall afterwards ſhew, 
chat this doctrine is equally as abſurd when 
conſidered in another point of view; for we 
will prove in the moſt eyident manner, that 
this pure air, inſtead of receiving any addition 
in the combuſtion, really loſes ; as it becomes 
Jeſs heavy, and more contracted in its bulk. 
That the rays of the ſun or heat will phlo- 
giſticate acid vapour, is a truth ſo well known, 
and ſo properly eſtabliſhed, that I need not 
enlarge upon it here. Dephlogiſticated air is 
ſuppoſed to be the acidifying principle, and 
ſulphur and phoſphorus the ſubſtances which 
imbibe it. In combuſtion they become ſtrong 
acids; and they are ſuppoſed to imbibe only 
as much of dephlogiſticated air, as is equal to 
their own weight. Metals imbibe in their re- 
duction, a ſmaller quantity of dephlogiſticated 
air; and therefore, he ſuppoſes from that, that 
oxyds are not highly aceſent ; But there ap- 
pears to be an evident deficiency in this doc- 
trine; for, when dephlogiſticated air is formed 
into. fixed air, it muſt be all formed of air, 
or of the acidifying principle; for the fixed air 
is not equal to the weight of the empyreal air 
changed. This is the caſe in the corabuſtion 
of all bodies, except charcoal, in the oxygen 
gas; and in that combuſtion, the fixed air 
which is formed is heavier than the empyreal 
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air, viz. 1-9 conformable to Mr. Lavoifier, and 
1-5 conformable to Dr. Crawford ; But con- 
formable to them all, it is evident, that in the 
combuſtion of other bodies, the fixed air is 
lighrer than the empyreal air. „„ 
This is a direct contradiction; for it is evi- 
dent here, that it is much more probable to 
ſuppoſe, that the falphur, phoſphorus and 
carbone, are the king principles, and not 
the oxygen gas; fince the more of them is 
united with the oxygen gas, the more acid is 
the body; then the acid of fixed air is not to be 
compared in point of acidity with the vitriolic 
and phoſphoric acids, and yet it ſhould, con- 
formable to their ſyſtem 7. They fay, That 
oxygen gas is the principle of acidity ; conſe- 
quently, the acid of fixed air ſhould be twice 
as ſtrong as the vitriolic, ſince it contains twice 
the quantity of oxygen gas. But this is one of 
their many inconſiſtencies, which they can leap 
over with the greateſt eaſe. Had Mr. Lavoiſier 
paid a proper attention to the importance 
of | theſe contradictions to his theory, he muſt 
have been convinced of its impropriety. In 
burning the variety of bodies, in nature, both 
of the animal and vegetable kingdoms, in 
oxygen gas, it is left in ſuch a ſtate, as to have 
both its diameter and weight decreaſed : And 
yet, moſt bodies in nature are ſuppoſed to 


abound 


1 And again, if the acidity of bodies depended upon the 
which imbibed the oxygen gas, and not the oxygen gas 
itſelf, the oxyds of metals ought to be more acid, than even 
the acid of ſulphur or phoſphorus. 


* o 
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=: abound with fixed air; ſo that Mr. Cavendiſh 
endeavours to prove that the fixed air comes 
[ 

| 

( 

' 

| 


wholly from-the body burned, and not from 
ASS bed 14g. ts. 00 6d io” 
I he only body which, when burned, leaves a 
greater uantity of fixed, than the bulk of the 
empyreal air, is a factitious chemical body, 

bl made by art, called charcoal. And I would in- 
1 form my reader, that this ſame charcoal, by be- 
 - ing heatedin a cloſe veſſel, and with the vapour 
| of water, will give out a great quantity of fixed 
air. Mr. Lavoiſier ſays, p. 86. When the diſ- 
engaged gaſſes are carefully examined, they are 
found to weigh 113.7 grs.; theſe are of two 
kinds, viz. 144 cubic inches of carbonic acid 
gas, weighing 100 grs. and 380-cubical inches 

of a very light gas, weighing only 13.7 gra. 
which takes fire when in contact with air, by 
the approach of a lighted body.“ Nay, there 

is no chemiſt but may know that charcoal 
contains a great quantity of fixed air: HowW- 
ever, if his aerial experiments are ſo myſteri- 
ous, as to have led him and others into errors, 
we ſhall give other examples ſo obviouſly plain, 
that it will be impoſſible to miſtake them. 
The immortal Scheele ſays, p. 182. The 
charcoal is moſt proper for the purpoſe, ſince 
it is a ſulphur compounded of phlogiſton and 
aerial acid, If coals be ground together with 
alkali, made cauſtic by quick-lime or fire, and 

, then diſtilled in a glaſs retort in an open fire, 

a great quantity of inflammable air is thus ob- 

_ tained, containing no aerial acid: If a e | 
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be tied to the mouth, the alkali on the other 
hand loſes its cauſticity and efferveſces with 

K _— 4 
If other phlogiſtic bodies, even thoſe which 
Mr. Lavoiſier ſays are compoſed of carbone, 
will not, when burned with nitre, leave the 
alkali in a mild ſtate; then theſe two eſſential 
points are ſufficiently confirmed. Firſt, That 
the fixed air reſides in the charcoal before the 
operation; and ſecondly, That fixed air is not 
produced in combuſtion, by the oxygen gas of 
the nitrous acid uniting itſelf to the carbone of 
the combuſtible body: For, if that were the 
caſe, any combuſtible body, whoſe combuſtion 
would change pure atmoſpherical air into fixed 
air, ought, when deflagrated with the nitre, to 
leave the alkali in a mild ſtate, Therefore, 
this ſimple experiment alone, viz., the defla- 
grating nitre with charcoal and other com- 
buſtible bodies, ſhould clearly convince Mr. 
| L Lavoiſier 


* In the deflagration of nitre with charcoal, the coal is 
totally and rapidly decompounded. Its phlogifton and me- 
1 acid are ſuddenly let looſe from their earthy baſis, and 

rom each other. The phlogiſton combines with the nitrous 
acid, and inſtantly flies off with it in the form of nitrous, per- 
haps mixed with armoſpherical air. Under this modification 
it had hitherto, particularly in the proceſs for the c of 
nitre, eſcaped the inquiries of the chemiſts, till you detected 
it in the form of air. While the phlogiſton of the angry] 
is thus let-looſe, its whole maſs of fixed air, or mephitic acid, 
being likewife ſuddenly diſengaged, but fill continuing in ts 
fend fate, or that of a concentrated acid, ruſhes into the alkali 
deferted by the nitrous acid, and occupies its place. With it, 
it conſtitutes that /emi-neutral ſalt, or that combination of al- 
kali and mephitic acid, denominated Mild Alkali. See Bewly 
in Prieſtley's Appendix, vol, III. p. 391. 8 
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Lavoiſier and others, that the nitrous acid is 

not decompounded in the combuſtion. | 
The proceſs is ſimply this; the nitrous acid 
promotes the combuſtion by aſſiſting the fire 
ro penetrate and ſet looſe the phlogiſton ; for, 
as Mr. Cavendiſh obſerves, it gets united to a 
part of it, ſo as to form phlogiſticated air. See 
p. 38 of this Treatiſe, Then, have we not a 
right to ſuppoſe that part of the fixed air in the 
combuſtion of the charcoal, comes from the 
charcoal itſelf, as it evidently poſſeſſes fixed air? 
Mere we even to allow Mr. Lavoiſier's ex- 
planation of the manner in which fixed air is 
formed, when water is added to charcoal; yet 
it will not, I ſuppoſe, be contradicted, that in 
burning bodies in empyreal air, there is a 
ſmall quantity of water which is depoſited by 
the oxygen gas in the act of combuſtion. And 
Dr. Prieſtley has proved by experiments, that 
he found the attraction of charcoal for water, 
when heated, to be ſo great, as even to ſteal it 
from the leathers in his airpump, and with it 
to produce fixed air. Now, under this review 
of the fubject, can the burning of charcoal be 
brought as a fair example? Nay, even in re- 
ſpiration, the fixed air is leſs in weight than 
2 oxygen gas. 5 

I adduce an example, and ſtrange will it be, 
if it is not admitted as a proper one (though, to 
inform my reader, as matters are managed by 
chemiſts, the not admitting it would not ſur- 
priſe me.) The electric ſpark will change the 
pure part of atmoſpherical air into fixed as 
| wt N Hut 
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But is charcoal this electric ſpark; or will Mr. 
Lavoiſier name this as a diſcovery? This ſpark, 
conformable to his doctrine, muſt be charcoal 
or carbone. According to him, charcoal is the 
pureſt carbone; for he ſays, p. 83. © After the 
operation is finiſhed, we find nothing but a 
few atoms of aſhes remaining in the tube EF ; 
the 28 grs. of charcoal having entirely diſap- 
apeared.” | 330 

As the quantity of fixed air is conſiderably 
leſs, when all bodies are burned in empyreal 
air, to what it is when charcoal is burned in 
it; ſo to account for this phenomenon, they 
ſay there are two kinds of combuſtion, one the 
carbone, and the other inflammable air; which 
latter combuſtion 1s ſuppoſed to produce water. 
The preſent chemical philoſophers are never at 
a loſs to account for phenomena. Tn 

The combuſtion in the burning of inflam- 
mable air, ſulphur and phoſphorus, is very 
intenſe, conſiderably above the heat of burn- 
ing charcoal, as we have ſhown; and therefore 
it is with great propriety that Dr. Harrington 
lays down this general rule, that the air is de- 
compounded in proportion to the intenſeneſs of 
the fire, If very intenſe, it is decompounded to 
its original ingredients, fire, an acid and water; 
if not ſo intenſe, it retains its aerial form in the 
ſtate of fixed air. This (as he ſhows) is ſeen in 
a ſtriking light in the burning of phoſphorus z 
to which, if air is only gently added, the com- 
buſtion will be very imperfectly produced, 
and the air only changed into fixed air. 
E Now, 
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Now, as the burning of charcoal is not very 
intenſe, ſo it produces only fixed air. The 
burning of wood is conſiderably leſs intenſe 
than that of charcoal; therefore, we ſhould not 
expect that there would be, in this combuſ- 
tion, any hydrogen gas decompounded. Mr. 
Lavoiſier found the burning of hydrogen gas 
to exceed the burning of charcoal, as 52. 16280 
to 37.52823, in one pound of oxygen gas. 
Hence, as the burning of wood produces ſo 
little heat, we cannot ſuppoſe there is any 
hydrogen gas produced in the proceſs. 
But then, much leſs fixed air is found in 

the burning of wood, than in the burning of 
charcoal; the oxygen gas being rather decreaſ- 
ed in weight and meaſure by the proceſs ; we 
have no right therefore to ſuppoſe there is any 
burning of hydrogen gas in wood! Charcoal 
itſelf gives out a purer inflammable air, b 
diſtillation than wood does; yet, they are bot 
the heavy kind of inflammable air, which, 
when burned, turns the oxygen gas into fixed 
air. And Dr. Harrington has clearly ſhown, 
that this inflammable air is chiefly produced 
from the fire in the act of diſtillation ; wood 
being compoſed of an acid and earth neceſſary 
to concentrate fixed fire: Moreover, after what 
Dr. Harrington has ſaid, 1 ſhould hope, that 
the abſurd doctrine of oxygen and hydrogen 
gas, as forming water, is given up, 

As chemical bodies, ſuch as charcoal, do in 
general confiſt of groſs bodies, the chemical 
properties of which we are but little W 
0 8 © 
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ed with, we ſhall not inſiſt on them. Let us 
take the pure electric fire, ſo general and abun- 
dant in nature, and conſider its properties and 
operations on air. Electric fire acts upon bo- 
dies in the ſame manner that common fire 
does; it ſets fire to combuſtible bodies, diſ- 
ſolves iron and calcines it: It increaſes the 
bulk of alkaline air, and makes it inflammable. 
All theſe effects are peculiar to fire; but 
they are much ſtronger than thoſe of any 
fire which art can produce. Electric fire in 
paſſing 33 a bar of iron will melt it, 
though its paſſage is ſo wonderfully quick, as 
to be performed in an inſtant of time. Now, 
we are certain, that its power to melt the iron 
at once, muſt be from its fire; and no fire 
that we can produce will have the ſame effect 
upon: the iron, till after a very tedious opera- 
tion, Iron can likewiſe be calcined by it in 
the ſame quick and wonderful way. 123 57 
Let us confider then, its action upon reſpir- 
able air. Dr. Prieſtley found that electric fire 
can turn the dephlogiſticated part of atmoſ- 
pherical air into fixed air. If then, as is really 
the caſe, dephlogiſticated air is turned to fixed 
air, without the agency of the third body, viz. 
a combuſtible one; this is a direct proof of 
our theory: The intenſeneſs of the electric 
fire being ſufficient to ſet looſe the air's fixed 
fire: And that the air's fixed fire is ſet looſe, is 
diſcoverable by the ſpark being ſo much more 


vivid, when taken in atmoſpherical air, to 


What it is when taken in any other air, or in 
VACCHO, © 
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vaccuo. Dr. Harrington hath fully elucidated 
its action upon air 4. £ 

Mr. Cavendiſh, in defence of his theory, 
ſays, that the fixed air produced by the electric 
ſpark, is from the combuſtion of ſome extra- 
ncous body in the operation. But, as a confu- 
tation of this vague ſuppoſition, it may be ſut- 
facient to obſerve, that the ſame apparatus will, 


+ We come next to Mr. Cavendiſh's important experiment 
in forming the atmoſpherical and dephlogiſticated airs into the 
nitrous acid; but we ſhall give a different explanation of it, 
from what Mr. Cavendiſh has done. I have all along ſup- 


+ poſed that reſpirable airs are ſormed of an acid, fire, and 


water; and that the atmoſpherical air is a very different air 
from the artificial empyreal air of chemiſts: the latter not at 


all ſupporting vegetable life, and likewiſe animal life being not 


able to injure it completely, as animals died in it when it was 
better by the nitrous teſt, than the pureſt atmoſpherical air.- 
Hence in Mr. Cavendiſh's experiment, when the atmoſ- 
pherical and artificial empyreal airs are mixed, there is a 
quantity of aCtual fire thrown into them. We have before 
roved, that fire will decompound reſpirable air, and accord- 
ing to the 3 of the fire, the air will be accordingly 
decompounded. it is the common combuſtion, ſuch as 
wood, charcoal, &c. the air will be left in the ſtate of fixed 
air; but if it is a more intenſe heat, ſuch as ſulphur, phoſ- 
phorus, metals, & c. the air will be decompounded into an 
acid and water. | 
Now, the electric heat is a moſt intenſe one, it being capa- 


ble of producing a phenomenon that we cannot imitate by 


any chemical proceſs, Metals are only melted by heat; the 
cle&rical fire is ſo wonderfully intenſe, as to diſſolve iron in 
one diſcharge of the battery. Dr. Van Marum melting a 
conſiderable body of iron at one diſcharge; he likewiſe en- 
tirely calcined 24 inches of leaden wire, three-cights of an 
inch in diameter, by one exploſion. This ſhows a degree of 
heat we cannot imitate,” Our heat that we can apply, re- 
quires a long continued application, but this is inſtantaneous. 

| Therefore, 
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if ever ſo long continued, equally produce the 
very ſame effect, and with golden wires to con- 
duct the ſpark. Now, if there were any ac- 
cidental combuſtible body at the firft part of 
the operation, it would in time be conſumed ; 
but the effect equally continues. Moreover, 
if the ſpark is taken in artificial dephlogiſti- 
cated air, its fixed fire being more cl6fel 
united, the ſpark will not be able to decom- 
| pound 
Therefore, when empyreal air is ated upon by this wonder- 


ful heat, we ſhould expect it would decompound the air to 
an acid and water. | 


This theory is moſt ſtrikingly ſhown, in firing inflammable 


and empyreal air. If there is a full proportion of inflam- 
mable air, there will be fuch'a degree of fire ſet looſe, as to 
fly off with the acid, as we have before explained; but if 


there is a leſs proportion of inflammable air, ſo as not to pro- 


duce ſo great a heat, the acid will be left in the reſiduum. 
A ſimilar phenomenon will take place in the burning of 
the eſpirable aits in the electrical fluid. If the electrical 
fluid is conſiderable, and the empyreal air very rich, part of 
the acid will be carried off in the ſame manner as when burn- 
ed in inflammable air. But if the electrical fire is not ſo 
conſiderable, and the empyreal air not ſo rich, far more of 
the acid will be left in the refiduum, This will account for 
the different reſults between Mr. Cavendiſh's and Dr. Van 
Marum's experiments; the latter ufing a greater quantity of 
the electrical fluid, and a richer air than the former. | 
Mr. Cavendith ſuppoſed that the acid came from the phlo- 
giſticated air; this aroſe from their theories, which ſuppoſed 
that there was no nittous acid in empyreal air. But he found 
that he could not obtain any nitrous acid in this proceſs, when 


he uſed only phlogiſticated air, and he could obtain ſome when 


ke uſed empyreal air; but this he 2 r to the impurities 
of that air; however, there is more of it decompounded, than 


can be accounted for by that cauſe: But when he mixed the 


atmoſpherical air with the artificial empyreal air, he then could 
form them into the nitrous acid with the electrical * 
; £ Ve 
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pound it, and conſequently no fixed air is pro- 
duced; whereas, were it produced by ſome 
combuſtible body being ignited in the operati- 
on, the dephlogiſticateded air, inſtead of re- 
ſtraining, would make it burn with more 
vividneſs: It being a well kpown fact, that 
bodies burn more intenſely in this air than in 
atmoſpherical air. | 50 
| U 


I have all along (in my publications) ſhown the atmoſphe- 
rical air to be a very different air from the artificial reſpirable 
air made by chemiſts. The former is made by nature's own 
delicate hand; her ingredients being water, fixed air, and 
the ſun ; the latter being made in an elaboratory, with mine- 
ral acids, water, and earth, or ſalts, forced into au aerial form 
by an intenſe fire. The one will ſupport both animal and 
vegetable life, but the other will ſupport neither of them; 
vegetables dying immediately in it, and animals long before 
they have much injured it, even when it is in a fat purer (tate 
than the beſt atmoſpherical air. 

Hence in this experiment of Mr. Cavendiſh, the electrical 
fluid is not able to burn ſo conſiderably in empyreal airs, ſo 
as to reduce them, except the atmoſpherical air makes a part 
of them, By the atmoſpherical air, the electrical fire is fo 
ignited, as then to operate forcibly upon the artificial empy- 
real air, and to produce ſo ſtrong a degree of heat, as to de- 
compound the airs.. | | | 

This artificial empyreal air, we have likewiſe all al 
| ſhown to be of a ſtrong combuſtible quality, burning with 

partial exploſions (according to Dr. Prieſtley, as if it was full 
of ſome combuſtible matter). But by adding a greater quan- 
tity of phlogiſton or concentrated fire to it, I have made it 
fo "x 4-364 oh as to explode all at once. | 
Theſe two airs then, viz. nature's atmoſpherieal air, and 
the high concentrated artificial air of chemiſts, being mixed 
Jt, rg, and expoſed to the influence of the electrical fire, 
will be decompounded, producing the nitrous acid z but the 
acid is not produced from the decompoſition of the phlogiſti- 

cated air. For take only the empyreal part of the atmoſphe- 
995 ; | rical 
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But all the phenomena produced by the 
clectric ſpark, when taken in atmoſpherical 
and artificial dephlogiſticated airs, are to be 
accounted for only by Dr. Harrington's theory, 
When ' theſe produce rhe nitrous! acid, it is 
conformable to our theory, which alſo fully 
accounts for the phenomena being from the 
artificial dephlogiſticated air acting as the com- 
buſtible body, to atmoſpherical air as the 
5 M. 5 agent; 


rical air (which is eaſily done, by expelling the air from 
water; and then expoſing the water to, the atmoſphere, 
and then expelling the air again:) After that, mix it with 
the pureſt artifictal empyreal air, and there will be the 
fame pe. „ 
Or take the phlogiſticated part of the atmoſphere only, and 

\ mix it with the pureſt empyreal air, and there will not be JF 
theſe phenomena. No doubt ſome acid will appear, but it 
will be no more than what would have been, if the phlogiſti- 
cated part of the atmoſphere had not been added to the arti- 
ficial empyreal air; for the higher the concentration of fire 
in aerial bodies, the greater difficulty there is in decom- 

pounding them. Thus in animal reſpiration, I can decom- 
pound the whole of the empyreal part of the .atmoſpherical 
air, and only about one third of. the artificial empyreal air, 
and that with difficulty; ſo that inſtead of its being a more 
luxuriant air for animal life, it is the reverſe; this is diſco- 
vered by your breathing in it; and very ſenſibly. in the reſpi- 
ration of mice, that delicate animal hg} "a to have the great-. 
eſt difficulty of breathing in it from the firſt, and dies before 

it has half injured it. W Ke 5 

But even inflammable air may be breathed and decom- 

pounded; the immortal Scheele reducing a great quantity of 
it to {oul air, by breathing it alone. "Therefore if the arti- 
ficial empyreal air is expoſed to the electrical fluid itſelf, it 
will in ſome meaſure be acted upon as we; might expect. 
But Dr. Prieſtley has ſhown us long ago, that the empyreal 
part of the atmoſphere, may be all decompounded, by che 
clectrio ſparks | as 2664 36 glen e 2500 This 
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agent; indeed they elucidate one another. 
The electric ſpark is capable of being ignited 
only in atmoſpherical air; and by the great 
heat which comes from it, a conſiderable quan- 
tity of the fixed fire of the artificial dephlogiſ- 
ticated air is ſet looſe, by which the fire be- 
eomes ſo intenſe as to decompound the airs; and 
by taking them from their aerial forms, to pro- 
duce the nitrous acid. That phlogiſticated air 
n I | . has 
This then is the true explanation of the experiment; and 
the acid Which is dopoſited in the experiment, comes from 
the empyreal air. | 
In making the red precipitate, we may be certain in what 
manner empyreal air is formed. The red precipitate, and 
the mercurius calcinatus, both yield empyreal air, though 
they are formed by very different proceſſes. We have before 
ſuppoſed, that mercurius calcinatus received its empyreal air 
from the atmoſphere ; but we can by no means ſuppoſe the 
red precipitate to do the ſame, 
I took a 2 of the calx of mercury, formed by the 
nitrous acid, and after drying it, T examined it, and found it 
to be the calx of mercury and the nitrous acid. I then ex- 
poſed it to a gradual degree of heat in a retort, and collected 
Whatever was diſtilled from it; the heat was added very 
gradually to it, and I obſerved it regularly changed its colour 
to a yellow, and after that, to a bright red, called the red pre- 
cipitate, After having formed the red precipitate, I examin- 
ed if any OY been ſeparated in the courſe of this pro- 
ceſs from the falt, but I found nothing. In this experiment 
which I made at different times, I found if I puſhed the heat 
ſtrongly at firſt, I would get a little nitrous acid from it. 
But if the falt is well dried before the experiment, and the 
heat Ny and gradually applied to it, nothing will be ſe- 
parate . | ; | 
The bodies then which compoſe the red precipitate, are 
the calx of mercury, the nitrous acid, and fire. 'That fire 
ſhould have this power in uniting with it, and changing it to 
red, is what we might have expected; as Dr. ey a 
93 2 | ng 
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has nothing to. do in the proceſs, is clear from 
this, that the electric ſpark, . without atmoſ- 
pherical air, is not able to produce the nitrous 
acid from artificial dephlogiſticated and phlo- 
giſticated airs. Moreover, as Dr. Harrington 
obſerves, if you take the pure part of atmoſ- 
pherical air, excluding the impure or phlogiſ- 
ticated part, it will equally, with artificial de- 
phlogiſticated air, produce the nitrous acid. 
Would but our aerial chemiſts attend to 
reaſon, every doubt about the truth of this 
doctrine might be removed by the following 

fact. The electric ſpark will produce fixed air, 
when taken in atmoſpherical air. Now, need 
I inform chemiſts, that in moſt, combuſtions, 
dephlogiſticated air is turned to fixed air; that 
when the combuſtion is more intenſe, it is 
| Ma, d, 4,890 


long taught that the nitrous acid becomes red, and phlogiſti- 
cated by fire or heat; and that the mercurial calx has ſo great 
an atttaction for fire or heat, that it will be even reduced by 
it alone: Nay, the phoſphoric and the vitriolic acids will 
form phoſphorus = ſulphur with it (ſee Prieſtley). But I 
have unqueſtionably proved that an earth and an acid have, 
when united, the ſtrongeſt attraction for heat; therefore the 
mercurial ſalt in this experiment, will certainly ſaturate itſelf 
with heat, producing the red precipitate. | . 
Here then is empyreal air formed in the mercurial calx, It 
being juſt the ſame calx as that which imbibes the atmoſphe- 
rical airy viz, the mercurius calcinatus per ſe; They will both, if 
expoſed to great heat, diſcharge their empyreal air and be re- 
duced, or not, according as the fire is 7 But, as we 
have ſhown all along, that the atmoſpherical and artificial 
empyreal airs are very different airs, ſo they will make deffe- 
rent calces; it is well known to chemiſts and 8 that 
theſe two calces, viz. the red precipitate, and the mercurius 
calcinatus, are different. See Hartington's Letter, p. 126. 
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turned to the nitrous acid, as in the combuſ- 
tion of dephlogiſticated and inflammable airs: 
Nay, Mr. Cavendiſh ſays he actually turned 
atmoſpherical air into the nitrous acid, and not 
fixed air, in this ſame experiment. Dr. Prieſtley, 
] think, need not to be told this, ſince he has 
followed Dr. Harrington in proving it; though 
from an illiberal policy, he Has omitted to men- 
tion that gentieman's name: But time which 
exhauſts all things, truth excepted, ſtrengthens 
thoſe doctrines which are founded upon juſt 
principles. However, the Dr. has this falvo ; 
JE he muſt differ from Dr. Harrington in 

ppoſing {conformable to the general hypo- 
tele of e that in the proceſs, the 
nitrous acid muſt be compounded of inflam- 
mable and dephlogiſticated airs, as water is 
ſuppoſed to be produced by theſe airs ; but 
ſuch a ſuppoſition is from not reflecting that 
inflammable air is principally fixed fire, which 
eſcapes in the combuſtion, together with the 
fire that neutralized the acid 1 in dephlogiſticated 
air. Dr. Harrington hath, in the moſt public 
manner, called upon Mr. Cavendiſh, either to 
acknowledge the truth of his theory, or to de- 
fend his own: And certainly it becomes that 
gentlemen to do it publicly. 

Dr. Beddoes ſays, p. 5. Nitrous acid has 
been procured by making vital air from man- 
ganeſe paſs along with atmoſpherical air thro 
an heated tube, though the experiment has not 
vet been ſufficiently varied, nor repeated, to be 
publiſhed at large, and with names.” To 

| firengthen 
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ſtrengthen therefore our arguments concern- 
ing heat if neceſſary, wwe may obſerve that 
heat is able to accompliſh what electric heat 
can do; for it appears that a heated tube 
will equally operate on theſe two airs, ſo as to 
produce the nitrous acid. 
Ilhus we have the ſtrongeſt proofs 3 in lan : 
of our theory 'of combuſtion; viz, that the 
combuſtion of bodies is always in proportion 
to the degree of intenſeneſs of the fire: For, 
when the intenſeneſs is conſiderable, as in the 
electric ſpark, it will eyen decompound or ſet 
free the fire of atmoſpherical air. So allo, even 
common fire in a heated gun barrel can de- 
gompound fixed fire, when the concentrated 
artificial dephlogiſticated air is added to the 
air of the atmoſphere: But when a combuſti- 
ble body is added to atmoſpherical air, it will 
eaſily ſet them on fire, or decompound their 
heat; becauſe atmoſpherical air, when acted 
upon by the intenſeneſs of heat or fire, which 
is produced from the ignition of a combuſtible 
body, is ſoon ignited: Both acting together, 
viz. the heat produced from the ignition of 
atmoſpherical air, and alſo that from a com- 
buſtible body. 
Combuſtion may be thus de ned: The red 
fire of bodies can be ſet looſe or made actual 
fire, only by being acted upon by a very high 
degree of actual fire; and then only upon a 
combuſtible body, and its agent atmoſpherical 
air. The agent ſeems to act by having its acid 
and fire more "_ attracted, ang therefore : 


the 
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the eaſieſt ſet free; which then acts upon the 
combuſtible body. This is evident from the 
fire of the electric ſpark being able to ſet looſe 
the fixed fire of atmoſpherical air: But it is 
not even able to ſet looſe the fire of artificial 
dephlogiſticated air, when it is more fixed or 
- concentrated. Moreover, as to the fixed fire 
in iron; though iron greatly attracts the elec- 
tric ſpark, yer unleſs it acts at the ſame time 
upon atmoſpherical air, nature's great agent, 
it will not conſume or let looſe the iron's phlo- 
giſton, but only melt it: But if they both act 
together, the iron will be calcined, and the 
air decompounded, becauſe the fire of both 
becomes actual. 3 8 | 
This theory of ours accounts in the moſt 
beautiful manner for the fire produced by at- 
trition: For, as we have already obſerved, the 
fixed fire of bodies is chemically attracted; and - 
we have likewiſe ſhown from Dr. Darwin's ex- 
periments upon the expanſion and attraction 
of atmoſpherical air, that mechanical force can 
reſiſt the chemical attraction of heat. It diſ- 
charges heat by compreſſion, and attracts it by 
expanſion, Here then it evidently appears, 
- that mechanical preſſure overcomes chemical 
attraction :* However, I do not mean to prove 
by theſe experiments, that it 18 the actual at- 
trition which ſeparates the heat; but only, 
that air attracts a certain quantity of fire con- 
formable to its expanſion; and by altering the 
expanhon, you alter its quantity of fire: i. e. 
Mechanical compreſſion overcomes chemical 
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attraction. But what affords a moſt ample 
explanation and illuſtration of our theory is, 
the ſparks produced by the mechanical attri- 
tion of flint and ſteel, when ſtruck, the one 
againſt. the other. Theſe two bodies contain 
a great quantity of fixed fire; and being of a 
hard ſubſtance produce much friction in co- 
action; but if they are ſtruck together in va- 
cuo, no fire or ſpark will be produced: And 
upon the fame principle, and without the aid 
of the ſame agent, atmoſpherical air, the elec- 
tric fire will not produce the ignition of iron. 
Mr. Cavendiſh and Dr. Prieſtley ſeem to 
have had different reſults, from the paſſing of 
the electric ſpark through common air. The 
former thinks he decompounded the air into 
the nitrous acid, and the latter is of opinion, 
that the common air was changed into fixed 
air. Theſe are the two firſt, experimenters, and 
therefore deſerve the greateſt credit. I can 
eaſily ſuppoſe, that the atmoſpherical air would 
be acted upon according to the intenſeneſs of 
the ſpark; if then a ſmall ſpark, it might pro- 
| duce only that degree of heat or combuſtion, 
capable to generate fixed air; but if more in- 
tenſe, the nitrous acid would be the reſult : 
And the obſervations. I have made upon the 
experiments favour this concluſion, which is 
rfectly conformable to our theory of com- 
uſtion . The only obſervation that can be 
»The foregoing experiments ſhow, that the chief cauſe of 
the diminution which common air, or a mixture of _—_— 5 
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made from this experiment of; Mr. Cavendiſh, 
juſt named in the, note, is, that the electric 


ſpark will even decompound a part of artificial 
dephlogiſticated air; for, had Mr. Cavendiſh 
operated upon a purer kind of artificial de- 
phlogiſticated air, he would have decompound- 
ed a part of it. The decompoſition depending 


fire 


and dephlogilticated air, ſuffers by the electrical ſpark, is the 


converſion of the air into nitrous acid; but yet it ſeemed not 
unlikely, that when any liquor, containing inflammable mat- 
ter, was in contact with the air in the tube, ſome of this 
matter might be burnt by the ſpark, and thereby diminiſh the 
air, as I ſuppoſed in the above-mentioned paper to be the caſe. 
The beſt way which occurred to me of diſcovering whether 
this happened or not, was to paſs the ſpark through dephlo- 
iſticated air, included between different liquors; For then, 
if the diminution proceeded ſolely from the converſion o 
air into nitrous acid, it is plain that, when the.dephlogiſti- 
cated air was perfectly pure, no diminution would take 
place; but when it contained any e air, all this 
phlogiſticated air, joined to as much of the phlogiſticated air 
as muſt unite to it in order to reduce into acid, that is, two 
or three times its bulk, would diſappear, and no more; ſo 
that the whole diminution could not exceed three or four 
times the bulk of the phlogiſticated air: Whereas, if the di- 
minution proceeded from the burning of the inflammable 
matter, the purer the dephlogiſticated air was, the greater 
and quicker would be the diminution. 1 
The reſult of the experiments was, that when dephlo- 
giſticated air, containing only 1-20 of its bulk of phlogiſti- 
cated air (that being the pureſt air I then had), was confined” 
between ſhort columns of foap-lees, and the ſpark paſſed 
through it till no further diminution could be eines the 
air loſt 43-200 of its bulk; which is not a greater diminution 


than might very likely ber from the fiiſt- mentioned cauſe; 


as the dephlogiſticated air might eaſily be mixed with a little 
common air while introducing into the tube. See Cavendiſh. 


in the Philoſophical Tranſactions, vol. lxzv. p. 382. 
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fre of che dephlogiſticated air, and not at all 
upon the phlogiſticated air employed. 


He ſays, he even decompounded phlogiſti- 25 | 


cated air; but I much doubt the capacity of 
on air for decompoſition. He admitted liver 
of ſulphur to it, which, when under a great 


fermentation in abſorbing dephlogiſticated ar- We 


tificial air, I have known it abſorb phlogiſti- 
cated air, the ſame as charcoal. But perfectly 
aſcertained of this fact, we may conclude, | 
that if the electrical ſpark produces: fixed air, 
it muſt be by decompounding the nephlogiſti- 
cated air: And, a proper attention to Dr. Har- 
rington's experiments and arguments, and to 
Dr. Prieſtley's, who has followed him, muſt 
convince us that dephlogiſticated air, When 
decompounded by an intenſe combuſtion, (viz. 
in the firing of inflammable and dephlogiſti- 
cated airs) produces the nitrous e ee 6 
the aid of phlogiſticated air. 

And, if the experiment is W dba 
moſpheric air only, the electric ſpark will de- 
compound it, ſometunes into fixed air, and 
ſometimes into the nitrous acid. This recon- 
ciles the different reſults of Mr. Cavendiſh and 
Dr. Prieſtley, and can no othetwiſe be rr 
counted for but by our theory. r £4400 

I have, I hope, ſufficiently proved that: Mr, 
Lavoiſier has entirely deſerted Dr. _ s dot 
trine; and yet in Die beginning! of his no- 
menclature, — opens his introduction with 
ſuppoſing that all vapours are the ſame as airs, 
eee their heat in the ſame 
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manner; he explains his hypotheſis by that 
evaporable fluid ether. Ether, he ſays, When 
the weight of the atmoſphere is taken from it, 
will become vapour at the heat of 322. Then, 
agreeable to this hy potheſis, the — 0byy which 
the ether Poſſeſſes, is what goes to aerilize 
or evaporize it. When condenſed in water, 
it ſhows very little heat; but when fired, an 
immenſe quantity of heat and light comes 
from it: And this, he ſays, is principally 
owing to the heat which evaporized it. But, 
that the heat which evaporized, has little to do 
in the proceſs, is proved from the well known 
by neg nine of a few drops of ether being ſud- 
re dropt into atmoſpherical or dephlogiſti- 

_ air; for this is no ſooner done, than (if 
are ſet on fire) there will be an immediate 
2 38 If the ether receives 
—— heat, it muſt be from the air; becauſe the 
operation being ſuddenly performed, i it has no 
time to take any heat; or at leaſt, what it does 
rake muſt be from the atmoſpherical air. 
Mr. Lavoiher would lay down this general | 
| hypotheſis, and make it paſs for true doctrine; 
that caloric repels the particles of bodies, like 
water expanding a ſpunge; and that the heat 
which this water attracts, upon the common 
principle of vapour, is the cauſe of our atmoſ- 
uke. Nay, he ſuppoſes,” conformable to his 
ypotheſis, that the atmoſphere is compoſed of 
a heterogeneous mixture of all bodies, even of 
metallic = ſuch an imagination has more of 
92 air 6-4 romance in = than of the principles 
of 
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of true philoſophy. The caloric of ether then 
is from the heat imbibed in the evaporation; 


and the caloric which comes from it, when 


burned, is not owing, in the leaſt, to the ſpirits 


of wine of which it is formed. But Mr. 


Lavoiſier, with all his narrowneſs of caloric: ta 
ether, acts an oppoſite part to the nitrous and 


dephlogiſticated marine acids: For, unmind- 
ful of this ſmooth theory of his, he forgets his 
ſtate of aerial vapour, and will have all the 
caloric that is produced from the burning of 
nitre and ſulphur, to gome from the condenſed 
gas in the acid. Gentlemen, Does ſuch a hy- 
potheſis require a refutation? A little ſerious 


reflection may convince you! chat it retuvte 
itſelf. 


Mr. Laois bens 175 chapter upon: the 


analyſis of atmoſpherical air, with . ſaying, 
„From what has been premiſed, it follows, 
that our atmoſphere is compoſed of a mix - 
* ture of every ſubſtance capable of retaining 


« the gaſſeous or aeriform ſtate in the common 


temperature, and under the uſual preſſure 
Vhich it experiences. Theſe fluids conſtitute 
* maſs, in ſome meaſure homogeneous, ex- 
« tending from the ſurface of the earth to the 
greateſt height hitherto attained, of which 
© the denſity continually decreaſes in the in- 
« verſe ratio of the ſuperincumbent weight, 
„ But; as I have before obſerved, it is poſſible 
« that this firſt ſtratum is ſurmounted by ſeve- 
1 a others ee of very W pagg luide. 
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- The only comment I would make upon this 
raph is, that the word een, Nee en 
ug inſtead of homogeneous. 

The experiment which firſt foggeſted] and 18 
che foundation of Mr. Lavoiſier's doctrine, ap- 
pears, upon the firſt glance, to be very much 
in favour of it; and, as he ſays, to prove it 
both analytical ly and. ſynthetically. If mer- 

is calcined in atmotpherical air, the air 
will loſe its oxygen gas, being imbibed by the 
mercury; and, upon reducing the mercury, a 
quantity of oxygen gas will come from it; the 
mercury will be reduced, and the air become 
reſpirable again. Now let us inveſtigate theſe 
phenomena, and ſee whether Mr. Lavoifier's 
theory, or that of Dr. AER; will be | 
account for them. | 

Mr. Lavother ſays that the oxygen gas 18 a 
pure element. Dr. Harrington ſays atmoſphe- 
rical air is formed of fire, fixed air, (or, as Mr. 
Bergman with greater Propriety calls it, the 
aerial acid) and water; but the factitious 
oxygen gas of an acid, water and earth. Now 
Mr. Lavoiſier allows that the reducing of me- 
tals 18 an act of combuſtion, which is ſtrikingly 
ſeen in the reducing of iron by burning. And 
Mr. Lavoiſier muſt alfo allow that, when moſt 
bodies are burned in atmoſpherical air, the 
oxygen gas turns to the aerial acid or fixed air; 
and that, into whatever this oxygen gas is 
turned in the burning of mercury, it is im- 


| © bibe@ by the calx, I ſhould expect that Mr. 


kavoiter will allow me to ſuppoſe, that the 
| combuſtion 


- 
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combuſtion of one body is much the ſame as 
the combuſtion of another, (juſt as the reſpi- 
ration of one animal is like to that of another) 


that 18, acts the ſame upon oxygen gas. Then | 


I will ſuppoſe that the burning of the mercury, 
and moſt of the bodies upon this earth, is 
the ſame, and that they all turn oxygen gas 
to an acid air. In one caſe only, the oxygen 
gas is not imbibed by the burning body, but 
in the other it is. Then let us pets that 

this fixed air, or aerial acid, is imbibed by the 
calx of mercury. That the calx of mere 

has a great attraction for air, is a fact which 
has been long known in chemiſtry. I will 

give Mr. Lavoiſier an example. The corro- 
ſive ſublimate of mercury, if united to an 
alkaline ſalt, the / abſinthii for inſtance; the 
marine acid will leave the calx of mercury, 
and unite itſelf to the alkali; and the fixed air 
of the alkali will unite itſelf to the calx of mer- 
cury. This experiment is well known to 
chemiſts : And it is equally well known, that if 
this calx of mercury is expoſed to heat, it will 
form oxygen gas, and the mercury will be re- 
duced. Dr. Harrington ſays in his Letter, 
p. 88.“ But even fixed air may be formed into 
pure dephlogiſticated air, if united with the 
« calx of mercury (this calx we have all along 
proved to have the greateſt attraction for 


concentrated fire) viz. in the experiment of 


the corroſive ſublimate being decompounded 
by an alkali; if expoſed to fire, it will yield 

e empyreal air; but it cannot bear the expla- 
| | | nation 
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nation that Mr. Kirwan gives of it, viz. hs 
fixed air being decompounded ; for if the fire 
Lis not puthed, you will get the dephlogiſti- 
* cated air from it, and the calx will not be 
reduced: Nay, to ſhew that the calx is not 
* phlogiſticated after this proceſs, agreeable 
* to Dr. Prieſtley's own teſt, it will form with 
& the nitrous acid, pure dephlogiſticated air 
again; or if united with the marine acid, 
and then precipitated again with the alkali, 
« it will form again pure dephlogiſticated air. 
Our theory here appears ſo rational, that 
« when this dephlogiſticated air 1s burned, it 
« will be decompounded ; that 1 18, its fire with 
be ſeparated from the fixed air, both being 
produced in the proceſs of burning.“ 

Now, it is evident that combuſtion, or the 
ſetting looſe a quantity of actual fire, has the 
power of turning the oxygen gas to an acid; 
and we muſt ſuppoſe that the aerial acid, when 
condenſed in the mercury, muſt become con- 
centrated, forming an acid of much greater 
acidity. That fire will turn che pure part of 
atmoſpherical air into fixed air, has been fully 
ſhown in this letter; viz. the electrical ſpark 
taken in atmoſpherical air; and it will alſo 
turn oxygen gas into the nitrous acid. It has 
likewiſe been proved, that when nature's oxy- 
gen gas of the atmoſpherical air, and the fac- 
ritious oxygen gas of chemiſts, are operated 
upon by pure fire, (ſee p. 84. of this Treatiſe) | 
chat they will be turned to the nitrous acid.) | 


Then 
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Then we are clearly brought to this conclu- 


ſion, that acids and the calx of mercury pro- 


duce oxygen gas; and what directly confirms 
this concluſion is, that if an acid, either of 
nitrous, vitriolic, or fixed air, is added to the 
calx of mercury, they produce oxygen gas. 


Chemiſts ſay, that this production of oxygen 


gas, is from the oxygen gas, which they ſup- 
poſe the acids and the calx poſſeſs. But with 


reſpect to thoſe other bodies which are ſaid to 


poſſeſs oxygen gas, try if they will produce 
oxygen gas with the calx of mercury; and 
ſteam, as they ſay, is capable of decompoſition; 
then water (for inſtance) ſeems to be the moſt 


proper body, as containing the greateſt quan- 
tity of oxygen gas: And likewiſe the calx of 
mercury has a ſtrong attraction for its inflam- 


mable air. Water then, conformable to them, 


ſhould be the moſt proper for the calces to get 


oxygen gas from; and therefore the propereſt 


body to unite to the calx of mercury: But it 


will not anſwer to unite the calx with this nor 
any other body, but only with acids. Moreover, 
what ſtrikes directly againſt their hypotheſis 


is; the factitious oxygen gas is fully proved, 


by Dr. Harrington, to be à different kind of 
gas, from the pure part of atmoſpherical air. 
Then, in chis caſe, we muſt be allowed to 


ſay, that the bodies, neceſſary to produce 


oxygen gas, are an acid, the calx of mercury 


and water. It is well known that acids and the 
earth of metals have a ſtrong attraction foreach. 


other ; and thele two bodies have a ſtrong at- 


traction 
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traction for fire or phlogiſton. The nitrous 
acid, by being expoſed to a great heat, becomes 
od phlogiſticated; and the calx of mercu- 
ry has fo ſtrong an attraction for fire, that heat 
alone will reduce it. And, as to phlogiſton, the 
nitrous acid has ſo very ſtrong an attraction 
for it, that chemiſts have placed theſe two at the 
head of the table of attractions; and the calx 
of mercury greatly attracts heat and becomes 
reduced. It is no leſs true that heat will aerilize 
both the nitrous acid and the mercury. 2 
Now, under a review of all theſe circum- 
— are we not authorized to ſuppoſe that, 
| when theſe bodies, the acid, the calx and water, 
are for a long time expoſed to a great heat, 
that they will fix a quantity of this heat or 
fire, — be aerilized with it, forming that 
neutral phlogiſticated body, called oxygen gas. 
The action of the fire implies this; for when 
they become red, they give out only empyreal 
air: And it is very well known that fire or 
Phlegiſton reddens the nitrous acid. | 
That the acid gets neutrahzed with the 5 
and water, appears from Mr. Cavendiſh's ex- 
e . . ere is Rill more evi- 


dent 


FR. * cg al of this ; is, that N precipitate, 
whic is one of the ſubſtances yielding dephlogiſticated air 
in the greateſt quantity, and which is prepared p means of 
the nitrous acid, contains in, reality no acid. This I found 
by grinding 400 grains of it with ſpirits of ſal ammoniac, and 
_ ing them together for ſome days in a bottle, taking care 

ake them frequently. The — colour of precipitate was 
rendered von but not entirely deſtroyed z being then * | 
wi 
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dent in lead. If lead is burned. in a quick 
way in atmoſpherical air, it will form only the 
grey calx of lead, as it imbibes the — of 
the air in its reduction: And if the calx is ex- 
poſed to a great heat, it will give back again 
only that acid. But if this lead is calcined in 
a gentle way, by being expoſed to the rever- 
beration of the heat, it becomes gradually red, 
till at laſt the red is highly florid, and of the 
ſame colour as the calx of mercury. 

That the calces become red from the func | 
fire in them, is ſtrongly confirmed by chis, that 
their colour is ſimilar to that derne the blood 

receives in the lungs; this has been fully 
proved by Dr. Harrington, ro proceed from no 
other cauſe, but receiving fire or phlogiſton 4 
And what farther corroborates this opinion is, 
that alkaline ſalts, which I hope, I may no- 
be allowed to call fixed fire, will produce the 
9 enen nene nen 
O into 


with water and filtered, = cleat liquor rielded o on ; evaporas 
tion not the leaſt ammoniacal ſalt. 

It is natural to think, that if any nitrous acid had been 
contained in the red precipitate, it would have united to the 
volatile alkali and have formed ammoniacal nitre, and would 
have been perceived on evaporation z but in order to deter- 
mine more certainly whether this would be the cafe, I dried 
ſome of the ſame ſolution of quickſilver from which the ted 
precipitate. was prepared with a leſs heat, ſo that it acquired 
only an orange colour, and treated the ſame quantity of is 
with volatile alkali in the fame manner as before. It imme- 
diately cauſed an efferveſcence, changed the colour to gt 0 greys 
and yielded 1 52 gra) grains of ammoniacal nitre. Sce Cay 
in the Philoſophical Tranſactions, vol. Ixxiv. p. 142- 


3 phenomenon is owing to the fire neutralizing the 
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4 into that high florid red colour, and oils the 
1 —B .. | ; 
That part of the mercury goes along with 
the acid, in forming the oxygen gas, hath been 
| fully proved by Dr. Prieſtley : This is ſtill 
| farther confirmed by nitre. Nitre is that body 
| beſt adapted to form oxygen gas, an ounce 
producing half an ounce of oxygen gas. Now, 
| alkaline ſalts are found to be already fixed and 
concentrated by nature; therefore, part of the 
proceſs is already executed, the fire being al- 
ready fixed: Conſequently, the acid and the 
alkali only want fire enough to aerilize them. 
What then muſt we think of that hypotheſis, 
which ſuppoſes that a ſtrong acid and an al- 
kali can be ſeparated after they are united, and 
they ſay, that by a ſuppoſed ſeparation, and a 
fuppoſed attraction, the acid is decompounded 
of its oxygen gas and phlogiſticated air. But 
where is their proofs that alkalies have any 
attraction for phlogiſticated air? They have 
none. Nay, the moſt whimſical (or ſhall I call 
it abſurd) part of all is, (as Dr. Harrington 
has ſhown, ſee p. 17. of this Treatiſe) that 
Dr. Prieſtley got ſuch a quantity of airs from 
nitre ; that in one proceſs the alkali muſt have 
attracted the acid's dephlogiſticated air, and its 
ee f air in the other proceſs; and in 
oth caſes, both airs being nearly above the 
weight of the acid: But enough of ſuch abſur- 
\ . dities. . 
Dr. Harrington ſays in his Letter, p. 87, 
But the moſt ſtriking, is the acid fixed 
ö 


alr, 
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air. Calcareous earths are well known to 
4 chemiſts to conſiſt of pure fixed air, and the 
pure calcareous earth; if expoſed to fire, they 


« will produce different airs, viz, fixed air, 


« phlogiſticated air, common air, dephlogiſti- 
4 cated, and inflammable air: Juſt agreeable _ 
* to this regular gradation, proving that the 

fire combines with the acid and earth, farſt 
e expelling the fixed air that is looſely combin- 
„ ed with the earth; then the acid that has 
* pot a ſmall ſaturation of fire, and as the fire 
* increaſes, forming a regular gradation, ſo as 
at laſt to form inflammable air: But, agree- 
able to their explanation, the fixed air muſt be 
formed of all theſe airs. That the-calcareous 
* earth is not impregnated with phlogiſton, is 
proved from its forming pure dephlogiſti- 

« cated air with the nitrous acid, and from its 
being all capable of being formed into phlo- 
e giſtrcated air with the vegetable acid; here, 
« agreeable to the new aerial proofs, it cannot 

certainly be ſappoſed to be all pure phlogit- 
“ ton. Therefore it ſurely cannot admit of 
% any other explanation, than the one which 
« our theory give of it.“ The fixed air juſt 
runs the ſame gauntlet with the electric ſpark, 
producing the ſame airs, Dr. Prieſtley likewiſe 
ſays, vol. III. p. 89, When I had recourſe to 
my tall glaſs-veſlels, I uſed an ounce of falt- 
petre pounded ; and filling the veſſel up to 
the mouth with pounded flint, I took the 


produce of air at nine times, each about 


© three quarters of an ounce-meaſure. The 
e O 2 | « firſk 
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* firſt produce was not quite ſo good as com- 
. mon air, the ſecond was of the ſame degree 
of purity with common air, the third rather 
* worſe; but the fourth was ſo far dephlogiſ- 
# cated, that one meaſure of it, and two of ni- 
 trous air, occupied the ſpace of one-fifth leſs 
* than one meaſure. The fifth produce was 
& ſtill better; for one meaſure of ir, and two 
of nitrous air, occupied the ſpace of half a 
„ meaſure. The ninth was about the ſame 
degree of purity; and the reſt, I preſume; 
qere not much different.“ | 
One of the experiments which induced che- 
miſts to adopt their preſent hypotheſis, was, 
that upon the nitrous air being added to pure 
air, they would produce a fermentation, and 
decompound each other. Now; to take the 
oxygen gas, which is formed from nitre, and 
mix it with nitrous air, which is proved to be 
an acid air, as the acid predominates in it: 
For, if it is neutralized as in nitrous dephlo- 
iſticated air, ſo as not to affect the vegetable 
Juices, it will not decompound pure air. That 
nitrous air 18 compounded of the nitrous acid, 
appears clear from the electric ſpark decom- 
pounding 3-4 of it into that acid. Upon its be- 
ing mixed with the oxygen gas from nitre, the 
acid will chemically attract the fixed fire or al- 
kaline ſalt of the oxygen gas, as being a ſtronger 
acid than its own; which is aerilized and 
weakened : In conſequence of this, they will 
produce an efferveſcence or fermentation, and 
ſo much fire will be ſet looſe from both wo = 
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ſhall cauſe them to be decompounded, forming 
a phlogiſticated nitrous acid. That this is re- 
ally the caſe, is evident form one of Dr. Prieſt- 
ley's experiments. He ſays the nitrous vapour 
will equally decompound pure air. He alſo 
ſays, vol. III. p. 193, Laſtly, I found, in the 
* courſe of theſe experiments that the power of 
this red vapour to phlogiſticate common air 
* was much greater, and ated much quicker, 
«+ than I had imagined when I made the firſt ob- 
4 ſervation of the * For after the former 
* obſervation, I filled another phial with the 
red vapour, and immediately afterwards 
t opened it under water; when the water. 
. * ruſhing in, filled about half of it, and the 
remaining air was found completely phlogiſ- 
ticated, not being in the leaſt by ni» 
*.trous air.” The vapour here named i 18 the 
pure condenſable nitrous vapour, 

This is Mr. Lavoiſier's grand nd for 
ſuppoſing, that the oxygen gas, with a great 

of its caloric, 18 condenſed into the nitrous 
acid; or when the nitrous and oxygen gas 
decompound each other, that they will produce 
little heat comparatively. But the cauſe is this, 
in their condenſation, the greateſt part of their 
fixed fire or phlogiſton is not ſet looſe or free, 
but is condenſed with the airs, - 

For, according to our theory, we have ſhown 8 
that pure air muſt neceſſarily poſſeſs both fixed 
fire and an acid, in order to ſupport combuſti- 
on. The ſame argument will take place, when 
the een em air, from = | 

Can 
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calx of metals and the nitrous acid, are decom- 
, Pounded by the nitrous air: For the nitrous 

acid of the nitrous' air attracts the fixed fire, 
which is neutralized or concentrated with the 
acid; water, and a ſmall part of che earth of the 
calx, which form oxygen gas; as having a 
ſtronger attraction for the fire, than the airs acid 
have. Dephlogiſticated nitrous air, which is 
a compound of the nitrous acid and phlogiſton, 
more amply confirms this doctrine; for the 
nitrous air will not decompound it; its acid 
being equally as ſtrong, being the ſame acid as 
that which the nitrous air poſſeſſes; i. e. being 
weakened by no operation, but what the ni- 
trous acid itſelf has undergone *. 

Now, I hope, we have clearly thewn by a 
regular chain of reaſoning, and . convincing 
arguments, how, and of what, dephlogiſticated 
air 18 formed. We ſhall next examine Mr. 
Lavoiſier's explanation of theſe phenomena. 
Agreeable to his theory, all calces of metals 
| ſhould fleſs dephlogiſticated air; and ſhould, 


upon their! reduction, give out their oxygen 


gas. However, we find no calces do it, but 


the mercurius calcinatus per ſe and minium. Dr. 


Harrington ſays, that their giving out dephlo- 


giſticated air, may be owing to their being 
formed into calces by ſo mild a proceſs; and 
therefore, they imbibe their oxygen gas entire, 
without decompounding it: For, as the calcin- 
: ation is ee wt the heat expelling their 
| Phlogiſton 
* Dr. Harrington has fully proved, that fire is attraQted 
and fixed by zee and earths, See his Thoughts on Air. 
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phlogiſton entire, and imbibing the oxygen 
gas; ſo, no other calces, but theſe two, will 
give out oxygen gas, becauſe their calcinations 
being ſtronger, require actual combuſtion. 
But here I muſt beg leave to differ from 
Dr. Harrington, and ſuppoſe, that actual com- 
buſtion takes place in all the calcinations : For, 
Mr. Lavoiſier found, that in the calcination of 
mercury, he could not get it to imbibe all the 
oxygen gas of atmoſpherical air: The calcin- 
ation ſtopped before the air was quite injured: 
The caſe 1s juſt the fame in every combuſtion. 
A candle, for inſtance, will not burn in atmoſ- 
pherical air, till it has totally conſumed the air, 
leaving it in the ſame ſtate as the calx of mer- 
cury. And Dr. Harrington, I dare ſay, will 
agree with me, that combuſtion muſt turn 
oxygan gas to an acid; i. e. take from it its fixed 
fire, which neutralized the acid: Beſides, the 
time requiſite for both theſe calces to be ex- 
poſed to a ſtrong heat, implies, that they are 
both receiving or concentrating heat at the 
ſame time; otherwiſe they will not give out 
dephlogiſticated air. | 
Mr. Lavoiſier himſelf found, that moſt nb | 
ces can be reduced by a ſtrong mirror, without 
addition; and Dr. Prieſtley found, that in their 
reduction, they do not give out oxygen gas, 
but only an acid air. Nay, ſome retain their 
acid ſo ſtrong, that the fire will not expel it, 
though, nevertheleſs, they will be reduced. 


And (as Dr. Harrington very properly ob- 


e did their n depend upon their 
being : 
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being ſeparated from their fixed air, or oxygen 
gas, they ſhould be reduced, as they parted 
with them. But you may get all their airs 
from them, and they will {till continue calces. 
I took an ounce of minium, and reduced it 
with inflammable air; and I accurately noted 
the quantity it imbibed from its reduction. 
I then took from the ſame quantity of minium 
all its oxygen gas, it producing a conſiderable 
quantity; I then reduced this minium in the 


ſame inflammable air, and found, that it rook 


an equal quantity of che air for its reduc- 
tion. Now, Mr. Lavoiſier, I ſhould certain- 
ly think, muſt allow this experiment to be 
_ deciſive againſt his theory. 
Dr. Harrington hath clear! y proved the fol- 
. lowing facts namely, that A calx of iron, 
made by ſteam, is formed by the calx imbib- 
ing the pure water; and, that the calx of iron, 
formed by burning 4 it with the oxygen gas, is 
from its imbibing the acid contained in the 
gas: But nothing but pure water is found in 
the ca made by ſteam. I have likewiſe found, 
that the calx of mercury made in diſtilled 
water, 0 ong agitation, (a mill, for inſtance, 
one of Prieſtley's experiments) will give 
out no oxygen gas, — pure water only, at its 
reduction; and 2 Dr. Prieſtley has er it 
do de a calx, viz. the e ee fe. See 
Prieſtley your of iv. I have found, [dads at 
its ws ary it babes inflammable air, and 
is a calx mihi 0 572 made wa W 
r 
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. We have proved that metals may be calcined 
without oxygen gas; and had Mr. Lavoifier 
only looked into the different recent chemi- 
cal experiments, he muſt have ſeen his hy- 
potheſis flatly contradicted. I have found; 
that if air is admitted in a ſlow and gradual 
manner to phoſphorus, the phoſphorus being 
ſlightly moiſtened, ſo as to diminiſh the intenſe- 
neſs of its combuſtion, the deflagration will 
be ſo gentle, as not to imbibe the pure air, 
but only turn it into fixed air: Yet neverthe- 
leſs, the phoſphorus is turned into the phoſpho- 
ric acid. Now, both theſe facts are in direct 
oppoſition to their theories. For, the pure 
air ought not to have been changed into fixed 
air, and the phoſphorus ſhould not, without 
imbibing the pure air, have formed the phoſ- 
horic acid. In a word, conformable to MF. 
. hypotheſis, there ought to have 
been no combuſtion or heat, unleſs the air 
was imbibed into the body of the phoſphorus; 
for the phoſphorus poſſeſſes no carbone . But 
what Dr. Harrington ſays in his Letter, is ſtill 
more oppoſite to, and more ſtrongly proves 
the falſeneſs of Mr. Lavoiſier's theory 6. 8 
S ee 


* 'Theſe obſervations and experiments certainly require 
an anſwer, and yet the chemical philoſophers, to whom they 
were addrefſed, have not yet deigned to gire one: Do 
they not think them worthy of an anſwer? Or, (which is 
very probably the reaſon of their ſilence) Do they deem them 
unanſwerable ? 41 . F171 
5 But let us try the phoſphoric acid with the calces of 
metals; by being mixed with minium, Dr. Prieſtley found, 
inſtead of its giving empyteal air, it in reality formed inflam- 
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In reading the works of the immortal 
Scheele, who was well grounded in the doc- 
trines of the old chemical ſchool, and perfect- 
ly acquanted with its principles; we find a 
clear proof, that different chemical bodies, by 
being expoſed to heat, become phlogiſticated. 
But he erred by embracing that theory which 
maintains, that fire is compounded of phlogiſ- 

| | ton 


mable air. He ſays, vol. IV. p. 136, „In order to try 
whether this acid had any of the properties of the nitrous 
acid, I mixed it with ſome minium out of which all the air 
had been expelled by heat. This ſubſtance, in this ſtate, A 
had found, when mixed with nitrous acid, yields dephlogiſti- 
cated air, but no air at all with the vitriolic or the marine 
acid, The phoſphoric acid mixed with this minium with 
little or no ſenſible heat, but the mixture expoſed to the flame 
of a candle, yielded air very plentifully, and it was very tur- 
bid. I received it in lime water, but it did not precipitate 
the lime, except in the ſmalleſt degree. 'The air I got in 
this method was not affected by nitrous air, nor did it affect 
common air, but was ſtrongly inflammable, burning with a 
bright white flame; and the ſmell of the air was the fame 
with that of the ſtrong ſmell of phoſphorus. The yellow 
minium became of a darkiſh grey colour, or nearly black by 
this proceſs.” | | (is 
This muſt appear inexplicable according to the modern 
doctrines, for it is well aſcertained by experiment, that the 
phoſphorie acid is phoſphorus robbed of its inflammable air; 
for, by uniting it with inflammable air, phoſphorus is again 
formed. But Mr. Lavoifier ſays, that the phoſphoric acid is 
| PRO and empyreal air; then, if that was the caſe, 
rom whence comes the inflammable air when the acjd is 
diſtilled with the calx of lead ? The calx of lead, agreeable to 
me modern theories, is likewiſe formed of empyreal air and 
lead; if the proceſs is puſhed with a ſtrong fire, the calx is 
formed into lead; here there is not only the empyreal air of 
the phoſphorus, but likewiſe that of the calx loſt. And like- 
wiſe here is a great deal of phlogiſton generated; ſo much 
phlogiſton or inflammable air (without taking to account the 
CUE hag | phlogiſton 
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ton and pure air 3 and conſequently he ſuppoſ- 2H 


ed, that fire is decompounded in paſſing thro' 


bodies, its phlogiſton being attracted. by the 
body, and its pure air fer looſe. However, 


the fact, that bodies become phlogiſticated, is 
proved by him in its fulleſt extent. 


He allo very clearly proves, that the calx of 
lead and manganeſe, have the power of dephlo- 


P 2 giſticating 


phlogiſton of the metal) as to form the ſame quantity of the 
phoſphoric acid and minium Which was uſed in the proceſs; 
into phoſphorus and lead, my | 1 
This is an experiment which of itſelf overturns all their 
theories. According to Mr, Lavoiſier's theory, here was 
nothing to form the inflammable air produced in the proceſs, 
and the calx when reduced, would part with its empyreal air, 
Then what comes of it, and what comes of that which the 
phoric acid is ſuppoſed to be formed of, according to Mr, 
voiſier? The phoric acid ſhould have been decom- 
2 forming phoſphorus, and its empyreal air ſhould 
| have been formed in the proceſs, inſtead of inſlammable air, 
Mr. Kirwan ſays the phenomena from the diſtillation of the 
calx of lead and acids, are from the. ſixed air being decoms 
pounded ; which decompoſition forms empyreal air, and res 
duces the calx: But here there is no empyreal air formed 
but inflammable air, and yet the calx is reduced. 
Without running into wild theories, there is not a more 
clear chemical fact, than that the fire is neutralized and con» 
centrated in this proceſs, forming with the phoſphoric acid, 
the inflammable air, which burns like phofphorus (proved by 
reducing it) and with the metal art, phlogiſton,  'That 
this is clear, is proved, becauſe the phoſphoric acid, when ex- 
poſed to a ſtrong permanent heat, will form phoſphorus; 
and likewiſe the calx of lead with a ſtrong fire will be re- 
duced. But it is abſurd to ſay, that in one caſe the phoſpho» 
ric acid muſt part with its ſuppoſed empyreal air before it 
can form phoſphorus, and likewiſe the calx its empyreal air 
before it can be reduced. For in this proceſs (viz, with the 
2 acid and minium) there is no empyreal air ge- 
nerated. 6 a / e 
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giſticating the mineral acids. Were Mr. La- 
voiſter to take an accurate and candid review 
of his experiments, he would ſee the propriety 
of giving up his opinion, that the dephlogiſti- 
cation is produced, from imbibing the oxygen 
gas. For, it 18 impoſſible for him to produce 
this effect, by expoſing the mineral acids to 
pure air; and yet they ſhould do it, ſince their 
th attraction 


- Inſtead of diſputing plain unanſwerable facts, we ſhould 
have ſuppoſed it a priori; for heat or fire muſt be matter, 
and that this matter, like other bodies, is capable of uniting 
with other kinds of matter. There is no way of getting over 
this, without ſuppoſing, as Plato did, that it was a ſpirit. 
One of the | ns philoſophers, viz. Dr. Franklin, whoſe 
judgment and penetration in viewing into nature's operations, 
fare the ſtrongeſt, formed the opinion of fire uniting with 
different bodies. He judged from his general obſervations 
but here we have clear and obvious chemical experiments, 
which will bear no other explanation. It is an opinion that 
chemiſts have always have entertained. | 

The calces of metals, they ſay, are formed by the metals 
imbibing the oxogynous principle, which is, according to 
Mr, Lavoiſier, _— air, and according to Mr. Kirwan, 
fixed air. 'Though metals are calcined by air, acids, and 
water, nay „ N yet it is all, they ſay, through their 

attracting fixed or empyreal air. But to allow them the 
ſtrange ſuppoſition, that air, acids, and water, contain either 
empyreal or fixed air they themſelves teach that ſulphur 
contains neither of theſe airs. The immortal Scheele found 
that, in diſtilling the calces of metals with ſulphur, the 
calx attracted part of the . phlogiſton, becoming 
phlogiſticated, and that the ſu 2 was changed in conſe- 
quence, into a volatile ſpirit of ſulphur; but that will be ſaid 
is owing to the ſulphur's attracting the oxogynous principle 
ſrom the calx. Even the calx of iron, formed by the ſteam 
of water, will produce theſe phenomena. I took the diffe- 
rent calces of lead, minium, litharge, &c. and aſter diſcharg- 
ing all the air from them, (this ſuppoſed oxogynous gon 
yet the ſame volatile ſpirit was formed, and the calx became 
| phlogiſticated. 
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attraction for it is ſaid to be ſo great, as to rob 
the calx of lead of pure air, whoſe attraction 
for it is ſaid to be ſo great. But let Mr, La- 
voiſier take the mineral acids in their moſt - 
dephlogiſticated ſtate, and paſs pure, or their 
artificial dephlogiſticated air through them, 
which may eaſily be done in the veſſel for ſa- 
turating water with fixed air, and he will find 
the air injured, and the acids phlogiſticated: 
But it ſhould have been the reverſe. fs 
My readers, I hope, can entertain little doubt, 
from what has been ſaid, that alkaline ſalts, 
oils, and other phlogiſtic bodies, when decom- 
pounded, give out an amazing quantity of fire; 
which clearly ſhews them to be formed of fix- 
ed fire. This being ſo, we find that acids are 


the bodies which nature employs to concen- 


trate it, juſt as the vegetable acid or fixed air, 
water and earths, are employed in oils, bitu- 
mens, wood, &c, and the mineral acids in 
ſulphur, nitre, &c.: Therefore, when theſe 
acids are united with earths or water, which 
(as Dr. Harrington obſerves) are the great 
bodies to concentrate fixed fire, we ſhould not 
be ſupriſed, if fire could be artificially con- 
centrated; particularly by aerilizing theſe bo- 
hlogiſticated. But to make the experiment beyond all cavil 
| diſtilled ſulphur and iron with a ſtrong firez now all 
allow, that neither of theſe bodies contain the leaſt of the 
 oxogynous principle. At the firſt, as Mr. Scheele obſerves, 
the ſulphur's expels the iron's phlogiſton as inflammable air 
but as the fire becomes ſtronger, the calx of the iron attracts 


art of the ſulphur's phlogiſton, which becomes the volatile 


picit of ſulphur, and the iron becomes phlogiſticated. Zee 
- Harrington's Letter, p. 103. 


\ 
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dies. Dr. Black has fully ſhewn, that a great 
quantity of fire is neceſſary to aerilize even 
vapours; but we may be certainly aſſured, 
that a greater quantity of heat is required 


for the formation of permanent airs or va- 


pours; or to form a fire air, compounded of 


an acid, frxed ſire, and water: But in forming 


the ſalt air, if I may be allowed the term for 
oxygen gas, a little earth may be neceſlary. 
Many reaſons may be alledged to thew that 


_ it is very probable that they form a body ſome 


thing ſimilar to nitre. Nitre forms the largeſt 
quantity of oxygen gas; and, like oxygen gas, 
it makes combuſtible bodies burn in the ſame 
manner. This is ſtrikingly proved in the 
burning of nitre and charcoal, or of any other 
combuſtible body. They burn cqually, as if 

they were burning in oxygen gas. Moreover, 


it is evident that alkali has much to do in the 


proceſs; for, if the acid is united to the char- 
coal without the alkali, they will not burn, and 
the alkali is conſumed in the proceſs: There- 
fore this is a concluſive proof that charcoal, 
&c. will not burn, but with an acid and an 
alkali, or fixed fire. And as oxygen gas equ- 
ally promotes the combuſtion, we may ſup- 
poſe that it is formed of ſimilar bodies as nitre, 
VIZ. an acid, an alkali, and water: This Dr. 


e long ago obſerved to be the 
compoſition of oxygen gas. 
And if, (as Dr. Prieſtley and others have 


found) an the ſolutions of metallic earths and 
acids, by being expoſed to a ſtrong heat, lon 


. .. continued 
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continued, the earths would be depoſited with 
faline qualities and properties; then, when 
theſe bodies were aerilized, they would ſhew 
more of theſe qualities, from the greater quan- 
tity of fixed fire neceſſary to aerilize the 

This is ſtrikingly ſeen in the ruſt of iron, 
which is formed of the acid of the atmoſphere. 
It will, by being forced in a ſtill, take the 
form of vapour, and receive ſo much fixed 
fire as to form the volatile alkali. The ruſt of 
iron, ſays Mr. Keir, by being diſtilled, forms 
the volatile alkali. This explains the reaſon 
why many chemiſts have found the volatile 
alkali in their experiments, when they leaſt ex- 
peed it, without having. recourſe to thoſe 
wonderful tranſmutations they ſpeak of. For, 
as Scheele and other chemiſts found that oils, 
lalts, and other bodies become volatile by re- 
ceiving a larger quantity of fire; ſo alkaline 
falts are the fame, upon the ſame principle: 
For as ſalts are formed from fixed fire; fixed 
by acid, earths, and water; ſo a larger quan- 
tity of fire thrown in will. make them become 
volatile. I ee OP. 

The acetite of potaſh, as Mr. Lavoiſter calls 

it, is a neutral ſalt formed of the acetous acid 
and the vegetable alkali. Now, it is well 
known, that this fakt (as Mr. Lavoifier ob- 
ſerves, page 270.) will give ont ammoniac 
in diſtillation ; and by ammoniac he means 
the volatile alkali. Then, can there be a 
ſtronger proof of the truth of our hypotheſis, - 
that an acid; when united to other har 
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ſalts, earths, &c. concentrates a great quantity 
of fire, ſo as to change the fixed to the volatile 
alkali, as in this proceſs of the acetite of pot- 
aſh? And it alſo clearly aſcertains this fact; 
that by an addition of fixed fire, the fixed al- 
kali will become volatile. And it proves, 
which is a fact of ſtill greater conſequence, 
that when an acid and an alkali are expoſed to 
heat, they will concentrate a very great quan- 
tity of fire : Therefore the nitrous acid, which 
18 an acid of a ſtronger attraction for the alkali, 
and for fixed fire, will, (as we have ſhewn) in 
the diſtillation of nitre, attract and concentrate 


_ . a quantity of fire, and form oxygen gas. All 


| theſe are fair and clear deductions from un- 
queſtionable facts. Wy HR 

Wich this review we may be able to account 
for all the phenomena of the late numerous ex- 
periments made by chemiſts for theſe rwenty 
years; and I aver, that there is not one of theſe 
phenomena, but may receive an eaſy and ra- 
tional explanation from this hypotheſis. When 
oxygen gas 1s formed from acids and earths, 
we have ſuppoſed that the acid, with fixed fire, 
and a little of the earth, are aerilized into the 
neutral aerial ſalt or nitre, called oxygen gas. 
That there is a ſmall quantity of earth, as 
much as 18 neceſlary to combine the fixed fire, 
the acid and water together, is very probable : 
For (as Mr. Beaume obſerves) it has all along 
been ſuppoſed, by old chemiſts, to be a kind 
of baſis to falts; and theſe bodies, I ſhould 
- think, form both oils and ſalts. That all 

Ks : | bodies, 


'\ 
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bodies, which contain a great quantity of fixed 
fire, are formed of acids, water, and earths, is 
what Dr. Harrington has always taught, nay” 
J will venture to ſay, proved. But he proves 
that the pure air of the atmoſphere- is not! 
formed of earth or the ſtrong mineral acids, 
but of water and a weak acid, called the 
aerial acid or fixed air; and therefore an air 

very different from the faQtitious oxygen gas: 

But that the gas may contain a little earth, 

when made from metals, is very probable, 

Dr. Harrington ſays in his Letter, p. 135, As 

our theory ſuppoſes that there is a ſmall 
« quantity of earth in the artificial empyreal 
air, to aſcertain this, I examined very accu- 
* rately the reſiduum, after decompounding 
the empyreal air by the electric fluid; and I 
always found a depoſition of an earthy ſedi- 
* ment. That the quickſilver could not pro- 
duce it, I aſcertained, by putting in a eolumn 

* of diſtilled water between it and the air; 
„ ſuch a quantity as would dilute the acid, 
0 ſo as that it could not in the leaſt act upon 
the mercury. Beſides, if the proceſs is con- 
<« ducted over ſoap-lees or lime water, by a 
chemical examination, you will equally find 
„that there has been an earthy depoſition 
from the air's being decompounded.”.. And 
Dr. Prieſtley has brought a number of experi- 

ments to prove, that nitrous air contains a lit- 
tle earth, and how difficult it is to detect it. 
Beſides, as Dr. Harrington rationally ſuppoſes, 
water is earth, with a great quantity of latent 
5 7 beat. 


© mable air, and one of dephlogiſticated air. 
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heat. Ice, by having a greater quantity of heat 


throw into it, becomes water; fo earth, by 


having a greater quantity of heat thrown into 
it, may become water. Therefore, he farther 


ſuppoſes, that by the earth's imbibing a quan- 


tity of fixed fire, ſo as to be aerihzed, as in 
oxygen gas, it then has the properties of water. 

Dr. Harrington has given an indiſputable 
fact to prove that fixed air, water, and the fire 
of the ſun, produce pure air; and I wonder 
how chemiſts can overlook ſuch obvious ex- 
periments. He ſays in his Letter, p. 116, 
But after analyzing the air, we will likewiſe 
prove the ſynthetic part. I took the fixed air 
« 1 got from the magneſia, and expoling it to 
heat and moiſture, formed it into pure air 


again. See my Thoughts on Air, p. 307.” 


But we have another experiment in making 


this artificial air, which will thew us the pro- 


* ceſs in a more clear way, ſo that we cannot 
* poſitively miſtake it; which is, making it 
from the fixed air and the pureſt water. In 
impregnating water with fixed air, and ex- 
* g it to the fun, the fixed air will be 
formed into empyreal air. Agreeable to our 
theory, the fun, fixed air, and water, ſatu- 
rate themſelves into this compound empy- 


L real air. But agreeable to their theory, the 


« fixed air is a compound, and muſt, in this 
proceſd, have been decompoanded ; that is, 
each ounce of fixed air muft have been de- 
« compounded into three ounces of inflam- 


As 
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: 
o 


A TRZATISE ON All, 115 


As this fixed air then, is compounded of ſo 
* much phlogiſton, we muſt certainly obſerve 
it upon the decompoſition. -I took a gallon 
of the pureſt diſtilled water, impregnated 
« with fixed air, and expoſed it to the fun, I _ 
took another gallon of the ſame water, and ex 

« poſed it equally to the ſun. Upon examining 
them after expoſure, the water impregnated 
© with fixed air, yielded me a large quantity of _. 
* empyreal air; but the pure water none. 1 
© Then I endeavoured to find the quantity of 

« zinflammable air that muſt have been ſet 
<« looſe from the fixed air, but there was not a 
particle to be found in it: Nor was it depo- 
© fted as phlogiſton; for if we are to retain 
“One old chemical fact, phlogiſton and water 
“ repel each other; therefore, we fliould have 
found it ſwimmiug upon the water's ſurface: 
Hut in ſhort, the moſt ſceptic ingenuity could 
„not find the leaſt of it any way. Upon ex- 
% amining the other gallon of water, there was 
«© greater appearance of phlogiſton in it. 
But undoubtedly it is only to be accounted 
for in this way, the ſun's rays united with 
e the fixed air and water, and formed this em- 
„ pyreal air; for in the other water, as it had 
no fixed air to ſaturate the rays, they united _. 
© themſelves in ſome meaſure to the water, EE 
and very lightly phlogiſticated it; and like- 
©« wife a thermometer that was in the impreg- 
“ nated water, ſhewed a little leſs heat than 
the other water, owing no doubt to the ſun's 
„ rays being abſorbed ; alſo, there was a little 
| . 
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more loſs of the impregnated water than the 
other, owing to its being abſorbed into the 


* compound empyreal air. That it does poſſeſs 
„water, as does likewiſe inflammable air, ap- 
* pears from this, that when they are fired to- 
be gether they turn to water.“ 

When water robs iron of its phlogiſton, it 


Forms an oily ſcum upon it, which is very 


conſiderable; therefore, in this experiment of 
the fixed air, being formed mto dephlogiſticat- 
ed air, there ought to be the ſame ſcum. 
Now, can Mr. Lavoiſier, upon the forma- 
tion of pure air, from fixed air, find the 
carbone, which ought to have been depoſited 
in the water, being ſet free from its combina- 
tion with fixed air? Nay, will it not give our 
reader a laughable'ſurpriſe, when I tell him, 


that Mr. Lavoiſier ſeriouſly propoſes a manu- 


factory to obtain charcoal by the decompoſiti- 


on of fixed air. See his Elements, page 230. 


But I will hint to him a better manufactory, 


and one more conformable to his hypotheſis. 


He ſays, that water conſiſts of hydrogen and 
oxygen gaſſes; and, that theſe gaſſes, with the 
addition of carbone or charcoal, form alkohol or 
ſpirits. Now, as the river Seine produces plenty 


of water, and as charcoal is a cheap commodity, 


the tranſmutation of water into ſpirits would 


be a manufaQtory that would turn to good 


account. This would lower the price of French 
brand ” in Old England; or, as ſeveral of our 
Engliſh chemiſts are no-leſs induſtrious and 


ingenious n Mr. Lavoiſier, the Thames 


i might 
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might be turned into good Britiſh ſpirits ; 


which would render that article ſtill cheaper: 
Bur alas! this, I am afraid, will ſtill be one of 


the chemical diſſiderata: And, as this kind of 
chemiſtry will not effect ſo much good; an 
alarm may be ſpread on the other hand; For, 
according to them, water is formed of inflam- 
mable and oxygen gaſſes, two bodies the moſt 


combuſtible in nature. If therefore they ſhould 


be able to ſet the Thames on fire, London 
would be in danger of being reduced to aſhes. 
The very ſingular hypotheſis of water being 
formed of inflammable and dephlogiſticated 
air, is ſtrenuouſly ſupported by modern che- 


miſts; as, upon this, their new chemiſtry de- 


pends. Mr. Lavoiſier endeavours to ſupport this 


hypotheſis; for he ſays, that by the decompo- 


ſition of water, by ſteam paſſing through char- 
coal, the water is decompounded, the hydro- 
gen gas being ſeparated from the oxygen gas: 
But, were his hypotheſis true, this inflammable 
air or hydrogen gas, inſtead of changing 


oxygen gas into fixed air, ſhould turn it into 


water, which it does not. Nothing more, I 
think, needs to be ſaid, ſince Dr. Harrington 
has fully explained, how the inflammable air is 
formed in this proceſs; which is a direct con- 
firmation of his doctrine, that fixed fire is 
phlogiſton “. d e ae er ae 
N. a 0 „% | : Flame' 
* The theory is ſimply this. Vegetable bodies are prin- 
cipally formed of the vegetable acid, with water and an 
earthy baſis which is nature's own compound to attract — 


* 
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Flame is very delicate. It will be extin- 
guiſhed in air that will ſtill ſupport animal and 
vegetable life. We have, I hope, ſatisfactori- 
ly proved, that the life of flame exiſts b 
Gering looſe fixed fire; and alſo, that bo 
an acid and fire are requiſite to its ſupport. 
Therefore it is a natural concluſion, that the at- 
moſphere, unleſs nature had formed it of both an 
acid and fixed fire, would not have been proper for 
the ſupport of flame. And what more tully con- 
firms this is, that the rich factitious dephlo- 
giſticated airs, (dephlogiſticated nitrous air for 
inſtance) which poſſeſs a ſtrong acid, will ſup- 
port flame with the greateſt avidity, owing to 

| | the 


1 | | 
fire of the ſun concentrating it. When it is expoſed to the 
fire, the fire is concentrated or attracted into the compound, 
forming charcoal; and when the heat is puſhed further, theie 
is ſuch a high concentration, as to form inflammable air; 
but, if an over proportion of water enters into the com- 
und, a conſiderable leſs quantity of fire enters, and they 
orm fixed air. | 3 He FI 
This is by no means fingular; all compounds, agreeable to 
the greater or leſs proportion of the different ingredients, 
form different bodies, 1cen clearly in the acid airs. Thus, I 
have proves that phlogiſton and the nitrous acid form nitrous 
airz but by adding a greater proportion of phlogiſton to the 
air already generated, or before ity generation, it will produce 
either i able or empyreal nitrous air. The fame hap- 
pens with regard to the vitriolic acid air; a greater propor- 
tion of phlogiſton, forms it into the hepatic air. In the ma- 
rine acid air, it is the ſame ; by expoſing it to iron, it will 
reduce the iron into a calx, ſeizing upon its phlogiſton, and 
forming inſlammable air; which 1s juſt the ſame proceſs as 
the nitrous acid air, in forming inflammable or empyreal ni- 
trous air with iron. But, from the ſingular theories of airs, 
they will have the latter to be a different proceſs. Sce Har- 


kington's Letter, p. 26. 
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the ſtrong nitrous acid in it; but it will not 
do for the ſupport of either animal or vege- 
table life. As a farther confirmation of this, 
the fixed alkali and ſulphur will not enflame 
together ; nor will phlogiſton, or the ſpirits of 
wine, fupport flame without the aid of an acid, 
dephlogiſticated nitrous air, for inſtance. 
Dephlogiſticated air is ſuppoſed to be an ele- 
ment: But, can chemiſts really ſuppoſe, that 
the pure: part of atmoſpherical air, and the 
factitious dephlogiſticated airs, particularly 
the dephlogiſticated nitrous air, are the fame z 
which, conformable to their hypotheſis, they 
ought to be? Nay, the laſt ſupports flame with 
the greateſt avidity, but 18 as noxious to animal 
and vegetable life, as the moſt mephitic air 
we know of, Its effect in depriving an animal 
of life is the very ſame, 2s that of the moſt 
noxious eee ail. Examine them 
chemical , and there will be found the fame 

differences in all the oxygen gaſſes; by weight 
the ſame; in ſhort, rhe ſame differences will 
appear in every compariſon. 

We have already obſerved, and it is con- 
formable to our hy potheſis, chat the E 12 
rical air is a body ſimilar to nitre, whic | 
formed of an acid, and an alkali, (which is 
fixed fire and water.) Atmoſpherical air, or 
the pure part of i, is formed of an acid, fixed 
fire, and water: This fimilarity 1s ſtrikingly 
ſeen in combuſtion. Combuſtible bodies will 
not burn without the aid of atmoſpherical air, 
or nitre; and the nitre and the air * 

| F 
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after the combuſtion, in the ſame ſtate, botli 
having loſt the fixed fare that neutralized them, 
The alkali has diſappeared, and alſo the alka- 
line body which neutralized the air's acid ; 
it being left in the ſtate of fixed air, or an acid. 
And, that this body which aerilized both the 
nitre's acid, and the air's acid, 1s neceſſary to 
combuſtion, i 18 a certain truth ; for, if you at- 
_ tempt to burn combultible bodies in theſe 
acids, they will not burn. And, as we be- 
fore obſerved, this nitre is the body which 
will produce the moſt of factitious dephlogiſ- 
ticated air. Dr. Prieſtley formed above half 
of the nitre into dephlogiſticated air; and by 
adding more nitrous acid, you may ſtill go on 
forming more air. That the alkali diſappears, 
making a part of the air, is certain, from the 
quantity formed: That it cannot be formed, 
either from the acid or the water, we have 
fully proved, ſee page 15. And Mr. Watt, 
from Dr. Prieſtley's experiments, examined the 
acid, and 1 ſuch a quantity of it had 
come over entire, that he ſays, it was the 
greateſt part of the acid nee in the pro- 
cCeſs. | 
My reader is, I hope, ſatisfied by what has 
been ſaid, that fixed fire forins phlogiſton, al- 
kaline ſalts, &c. That thoſe bodies beſt adapt- 
ed to neutralize fixed fare, are acids and Wa- 
ter, or earths; and, that atmoſpherical air is 
formed of a mild acid, a mild oongentration 
of fire, and water. But, as we make a 
e gas that will perform the offices of 
air 


tas 


air, we {hall endeavour: to inveſtigate it: For, 
according to our theory, che air, neceſſary to 

combuſtion, muſt be formed of an acid, and 

fixed frre or pblogiſton, The acid is neceſſary 
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in combuſtion to aſſiſt the fixed. fire in being 


let looſe, or breaking from its bond o ny | 
into a free Or actual ſtate. * 

We ſhall take the nitrous nad, d, from. | 
its attraction for fire, ſeems to be one of the | 
beſt acids, and n it wih. concentrated any 
or phlogiſton. | 

By expoſing the Bite = to the a 
oils, ſpirits of wine, the phlogiſton of metals, we 
may form an air much better adapted to the 
purpoſes of combuſtion, than atmoſphericalair; 
becauſe it is formed of a ſtronger acid, and of 
a richer or ſtranger phlogiſton, or concentrat- 
ed fire. Chemi call this air, dephlogi/iicated 
nitrous air; an error which proceeds from 
their having adopted very abſurd chemical 

theories concerning air: But chat it is a phlo- 
giſticated air, formed of the bodies we have 
as I ſhall, (agrecable ro. my former pro- 
miſe) prove in the molt ſatisfactory. manner: 
And, I will venture to ſay, that thoſe ho diſ- 
allow it, from the power of prejudice, doſer va 
not the name of chemiſts 4 £1 

It appears to be juſt, even at the ft glance, 
of muy 0 i RIO nt F or, will . 


* But in 128 name of wonder | is not che gg Ether 
formed of the nitrous acid and phlogiſton? And is it not 
made in the ſame manner and of the ſame bodies ay the hi- 
trous dephlogiſlicated air? ö f 
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the nitrous acid, and phlogiſtic bodies, eſſen- 
tial oils, & c. burn in their condenſed ſtate? 
And, will our modern aerial chemiſts deny 
this to be a phlogiſtic compoſition? Experi- 


ments have always been the great and ſure 


path to walk in, when we inveſtigate the phe- 5 
nomena of nature; but experiments without 
much circumſpection and Knowledge, are apt 
to lead philoſophers into error: This we ſhall 
prove in this treatiſe, in the moſt ſtriking 
manner, and ſhew, how our modern theoriſts 
have been led into fuch errors * Anne 8 5 


riments. | 


Eſſential | oils + the volatile alkali are the 
moſt volatile bodies in nature. Theſe, when 
united with the nitrous acid, the attraction of 
which for the oils is ſo ſtrong and rapid, pro- 
duce, in their union, very great heat. Now, 
that theſe” bodies, when united, ſhould not 
attract each other, nor ſhould be aerilized to- 
gether; but tliat the volatile oils and the vola- 
tile alkali ſhould ſo far counteract their volati- 
lity, as to become fixed, when expoſed to the 
ſtrongeſt fire; ſhould ſo decompound the acid, 
as to leave no attraction for it in its compound 
ſtate; nay, to decompound it into three diſ- 
tinct bodies; > VIZ, depllogificared ui air, nitrous 
air; and phlogiſticated air: I ſay, all this is 
ſuch an abſurdity, as not to be reconciled to 
common ſenſe. But, as one error imperce 

tibly leads to another, ſo is one abſurdity te 
cauſe of another; mortification is the conſe- 
e which might have. been 1 
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had chemical philoſophers but paid a Proper 
attention to Dr. Harrington's theory: And 
certainly, not to have attended to what he has 
ſaid, is highly culpable: 1 ſhall given it in a long 
quotation. 0 
There is no end of their errors; 106 4 is it 
not evident, that if an alkaline air is fired in 
this nitrous dephlogiſticated air, an acid and 
water will be in the reſiduum? the phlogiſton 
of the air and the alkali have diſappeared, go- 
ing off as heat or fire in the combuſtion. This, 
our aerial philoſophers deny. The alkali muſt 
have entered the dephlogiſticated air, and the 
latent heat only muſt have been ſet looſe. But, 
wonderful! this deplogiſticated nitrous air, 
ſhews no-teſt of acidity, no not even to the ve- 
getable juices. The nitrous air, which ſhews 
a ſtrong acidity by the vegetable juices, by 
adding phlogiſtic bodies to it, to neutralize 
it, will form dephlogiſticated nitrous air; and 
if alkaline air is fired in this wonderful de- 
phlogiſticated nitrous air, it will become the 
nitrous acid; which, they ſay, is from having 
attracted this alkaline air: Such is their hypo- 
theſis, This is neither a lame, nor falſe repre- 
ſentation; for, (as Doctors Harrington and 
Prieſtley found) if this alkali is fired in their 
common dephlogiſticated air from nitre, they 
will produce the nitrous acid. It may then 
be aſked, what is chemiſtry indebted to our 
modern aerial teachers? Alkalies do not neu- 
tralize acids, but form bodies into the ſtrong 
mineral acids; bodies, which ſhew no ſigns of 
e W 13 
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acidity ; they having been acids, but having 
had their acidity neutralized with phlogiſton : 
Nay, they blunder from one abſurdity to ano- 
ther. Dr, Prieſtley ſometimes calls phlogiſton 
the principle of alkalinity, and ſometimes he 
makes it the principle of acidiry. In the 
Phil. Tranſ. vol. Ixxviii: p. 156, he fays, © As 
there is ſomething in dephlogiſticated air that 
ſeems to be the principle of aniver/al acidity, ſo 
Lam till inclined to think, as I obſerved in my 
laſt Volume of Experiments, that phlogiſton is 
the er of alkalinity, if ſuch a term may be 
uſed; eſpecially as alkaline air may be convert- 
ed into inflammable air.“ In vol. VI. p. 99, 
where ſpeaking of vapour operating upon char- 
coal, and producing fixed air, he ſuppoſes, that 
inflammable air and water produce fixed air. 
Let us ſee how our hypotheſis agrees with 

this phenomenon, But it is ſo obvious, that 
I ſhould apologize to my reader for explaining 
it. The dephlogiſticated nitrous air, when 
richlymade, having fire applied to it, penetrates 
its own phlogiſton, which kindles ſuch a quan- 
tity of fire, as thereby to ſet looſe all the fixed 
fire which formed theſe bodies, alkaline air, &c. 
leaving the acid and water in the refiduum, 
with a little acriform matter, formed of the 
acid, and ſome phlogiſton not totally ſet looſe. 
But I ſhall give a long quotation from Dr. 
Harrington's Thoughts on Air, publiſhed in 
1785. And, I think, my reader will be much 
ſurpriſed, that his principles, and the argu- 
ments which ſupport them, have not been 
| more 
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more attended to;—a plain proof that the true 
ſolid principles of chemiſtry have been kicked 
out of doors, to make room for the aerial flights 
of modern chemiſts. --He ſays, p. 56, Dr. 
* Prieſtley has made this kind of air by ſe- 
© yeral proceſſes; adding a larger quantity of 
© phlogiſton to nitrous air. It ſeems remarkable, 
that Dr. Prieſtley ſhould ſuppoſe it was ni- 
trous air dephlogiſticated. Vol. II. p. r21. 
The Doctor ſays, At Mr, Lavoiſier's I ſaw, 
vith great aſtoniſhment, the rapid production 
of, I believe, near two gallons of air from a 
© mixture of ſpirit of nitre and ſpirit of wine 
heated with a pan of charcoal; and when 
_ © that ingemious philoſopher drew this air out 
of the receiver with a pump, and applied the 
flame of a candle to the orifice of the tube 
* through which it was conveyed into the open 
air, it burned with a blue flame; and work- 
© ing the pump pretty vigorouſly, he made the 
* ſtreams of the blue flame extend to a conſi- 
© derable diſtance,” * e 
He was ſtruck with the experiment, and 
© repeated it when he came into England, uſing 
© one-third of the ſpirit of nitre to two of the 
© ſpirit of 4aine ; but this experiment does not 
* ſeem to have been ſo remarkable. His air 
not being ſo inflammable, nor burning with 
that enlarged flame *, 4 333 Dr 
| 5 6 | 


The Doctor ſays, vol. II. p. 122. “ My firſt idea was, 
that this air was the ſame e the phlogiſticated ni- 
trous air, which I had procured by expoſing pieces of 11 or 

| ver 
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Dr. Prieſtley calls theſe airs dephlogiſticat- 
* ed,” from their reſembling dephlogiſticated 
* reſpirable air, as they admit a candle to burn 
with that extended . and in a briſk vi- 
%% %/%/%ͤꝙͤ ji 
It appears to me very ſingular that this va- 
© pour ſhould be dephlogiſticated; but let us 
* examine it. The Doctor uſed two-thirds of 
* {ſpirit of wine, and one of the ſpirit of nitre, 
and formed them into vapour by the flame of 
© a candle. But this heat was, by no means, 
* equal to Mr. Lavoiſier's; his heat being from 
* hot charcoal. This vapour, though not ſo 
* inflammable as Mr. Lavoiſier's, conſiſted of 
* theſe two bodies, two parts of alcohol and 
one of ſpirit of nitre. The inflammability of 
alcohol I need not mention, being well known 
* to. chemiſts; as to the ſpirit of nitre, the 
Doctor thinks, it contains 10 large a propor- 
tion of phlogiſton, as to be of itſelf capable of 
phlogiſticating common air. Theſe two bo- 
dies likewiſe receive a large quantity of heat 
from the hot charcoal in the courſe of the 
* proceſs, as we have ſhewn that bodies require 
10 much to form them into vapour; how 
then can we call this vapour dephngiſticated? 
* It is by the ſame proportion o-, ingredients, 
and by much the ſame proceſs, that chemiſts 
make nitrous æther. The vitriolic æther, 
* which 


lier of ſulphur to nitrous air, the phlogiſton of the ſpirit of 
wine being, as I ſuppoſed, diſengaged. in this proceſs, and 
becoming incorporated with the nitrous acid, in the ſame 
manner as the phlogiſton that is diſengaged from the two 
other ſubſtances,” | 
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© which is only the vitriolic acid uſed inſtead 
* of the nitrous, is ſo inflammable, that if two 
drops of it be put into two quarts'of common 
air, and ſet fire to, it will make the whole ex- 
plode with a loud report, phlogiſticating, as 
Dr. Prieſtley calls it, the remaining air. 
In vol. II. p. 130. The Doctor formed a 

vapour of the ſpirit of nitre and oil of tur- 
pentine, and in order to judge, if an acid pre- 
vailed in this air, (which he calls dephlogif- 
© ticated) he mixed it with alkaline air; they 
inſtantly formed a white cloud, making the 
* nitrous ammoniac as he fuppoſed; only half 
Jof the vapour united with the alkaline air, 
* the other half, upon applying a candle, made 
* a confiderable exploſion. This experiment 
* {ſcarce requires a comment. That part of the 

© acid, which was not ſaturated with the oil of 
turpentine, formed an union with the alkali, 
© and then the other ſtrongly ſaturated with 
© the oil of turpentine, being left more at li- 
* berty, exploded *. But the Doctor ſays, 
there was not quite ſo great an exploſion as 
* have obſerved to have been made by a quan- 
* tity of nitrous air, of what he now ſuppoſes 
* dephlogiſticated.” Vol. I. p. 217. The Doc- 


* 


* Vol. U. « 125. he fays, « Conſidering this flame with 
attention, I thought it very much reſembled that which is 


produced by a mixture of about one-third inſlammable air, 
and two-thirds nitrous air; and concluded, that it was pro- 
bably compoſed of them both z the nitrous acid forming ni- 
trous air, by ſeizing upon the pblogiſton of ſpirit of wine x 
and there being a redundancy of inflammable matter, ſuffici- 
ent to render th | 


e air partially inflammable.” | 
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4 tor at this time formed an hypotheſis of the 
* vapours being phlogiſticated, though in his 
* latter publication he has adopted the idea of 
its being a dephlogiſticated vapour T“. 
If we ſhould mix che two ingredients i in a 
. veſſel, the ſpirit of wine, or the oil of turpen- 
tine, and the ſpirit of nitre, would chemiſts 
© call it a dephlogiſticated mixture ? certainly 
not; chen certainly, with far leſs propriety it 
* may be called a dephlogiſtic vapour, after it 
has imbibed ſo much of the fire or heat from 
* the charcoal or candle, as to make it a per- 
| 4 manent vapour. In arguing in chis manner, 
| | * we can appeal more immediately to our ſenſes, 
© and determine with a greater Heeres of cer- 
* tainty and ſatisfaction f. 6 
he three metallic bodies vhicd hs how. 
Mr. Cavendiſh found to produce inflammable 
* air with the vitriohc and marine acids, viz. 
iron, zinc, and bats with the wtrous acid, de 
T OD 37þ aus * duce 


t Now, ag . to o the Dodos, 5 ſhypothekis, the 

alkaline alt muſt have united with the oil of turpentine, and 

| formed the nitrous ammoniac; and the nitrous acid muſt 

| have been left at liberty to have admitted a candle to burn 

in it as bee rv air. When I repeated the proceſs 

I found, that if I made uſe of ſtrong oil of turpentine, and 

mixed the air with the alkaline, it would explode; but when 

I uſed weak oil of turpentine, it only 2 like dephlogiſti- 
cated air, or what I call empyreal air. 

+ What an idea f that the pure nitrous vapour ſhould-be 
ſuppoſed to be ſo — phlogiſticated, which they ſuppoſe, 
from its injuring atmoſpheric air; while the fame acid, form- 
ed into vapour with the addition of twice the quantity of 
ſpirit of wine, and this to be ed a ond ned 

vapour, is certainly . CR 
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duce this peculiar kind of air. Sometimes it 
© will explode, ſometimes burn directly like 
* empyreal air, admitting a candle to burn in 
it with great vehemence, and a bright ex= 
* tended lively flame, with a crackling noiſe, and 
© ſomerimes with only a bright natural flame; 


all theſe varieties Dr. Prieſtley found in it S. 


8 He 


Here is a queſtion that, particularly forces itſelf upon 

our judgment; how comes it, if it is a dephlogiſticated ni- 

trous air or vapour, that the ſame bodies, which yield with 

the moſt acids, viz. the vitriolic, phoſphoric, marine, and ve- 
getable acids, inflammable air, ſhould, with the nitrous, yield 
a dephlogiſticated nitrous air or vapour? When the other 

metals which produce ſtrong nitrous air, 4which Dr. Prieſtley 

ſuppoſes to poſſeſs ſo much phlogiſton, equal to inflammable 
air) with the above acids, vitriolic, &c. will produce no in- 
flammable air. And thoſe metals which produce this dephlo- 
giſticated nitrous vapour, as the Doctor calls it, will even 

produce inflammable air, by themſelves, expoſed to heat. 

Certainly there is an obvious deficiency in this theory; for 

this fact alone implies an error in it. Nay, the inflammable. 
air that they yield with the acids, is more than the dephlo- 
giſtieated vapour with the nitrous acid. 

But to be more patticular, I took two ounces of zine, and 
expoſed it to the vitriolic acid, and collected all the air that L 
could get from it with the aſſiſtance of heat, which was ſtrong 
inflammable air. I expoſed other two ounces of it to the ni- 
trous acid under the ſame circumſtances, and collected the. 
air I got from it, which was this peculiar nitrous air. 1 

nth (a priori) that if the zinc that was expoſed to the 
vitriolic acid, which undoubtedly had given out its Pen 
would be highly dephlogiſticated; then that which had given 
out the dephlogiſticated nitrous air would, in courſe, (if the 
Doctor's theory be true) be highly phlogiſticated. Upon 
putting the reſiduum of each of theſe experiments into a re- 
tort, after mixing them with the nitrous acid, I got 7 q he 
air, that is, mote free of phlogiſton, from that which had 
yielded the dephlogiſticated nitrous vapout, than from that 
which had yielded the inflammable air. And this is a teſt 
agreeable to the Doctor's own experiments and reaſonings 
which is incontrovertable, f [ 
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He procured this inflammable nitrous air 
* by expoſing nitrous air to iron filings and 
* brimſtone, in a degree of heat that would 
make the mixture give out its inflammable 
air; and which the nitrous air imbibed. 
© But if the mixture is not in that ſtate of diſ- 
© charging its phlogiſton, it will decompound 
* the nitrous air in the ſame manner as re- 
* ſpirable air. 
I have myſelf repeated theſe experiments, 
a and am perfectly clear, that if it is new made, 
and put in a cool place, it will decompound 
* the nitrous air; but if it be put into a warm 
© fituation, and has been made ſome time, it 
vill produce this inflammable nitrous air. 
In the firſt proceſs it has juſt the ſame opera- 
* tion upon the nitrous air as the nitrous acid 
has in imbibing its phlogiſton. 
Another proceſs in which the Doctor got 
© this air was, by expoſing nitrous air to iron; 
* which 1s performed in this way, The acid 
* predominates in the common. nitrous air, 
which is diſcovered by its turning the juice 
* of turnſole red, and upon admitting the leaſt 
common air to it, giving. that rough aſtrin- 
gent acidity to water, which acid, when the 
_ * nitrous air is applied to iron, corrodes it, 
* forms into a calx, and 1s ſaturated with the 
| 00 5 
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St al Nothin ng can be more obvious than this experiment, 
| T ̃ be iron is formed into a calx by the acid, and ſaturates it- 
ſelf me its palogiſion 3 for how other can we account it 

it 
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IL once had an opportunity of ſeeing a pro- 
* ceſs of this kind go on very: diſtinctly. After 
© making ſome nitrous air, I. filled up the phial 
© with water, which had been weakly acidu- 
© lated with the nitrous acid. The next morn- 
ing, throwing out the water, I added to it 
* ſome ſpirit of nitre; and after the phial was 


© fall of nitrous air, I obſerved an evident ap- 


* pearance of more air being generated, and it 
* nevertheleſs did not increaſe the bulk of that 
already generated. It muſt have been the 
* phlogiſton of the metal diſcharging itſelf, and 
which would be abſorbed by the ſuperabun- 
* dant acid of the nitrous air. Dr. Prieſtley 
has given a ſimilar experiment, and with the 
direct ſame reſult in every circumſtance. 
The proceſs by which the Doctor procured . 
the greateſt quantity of it, was, by putting 
iron to a ſolution of copper in the nitrous 
acid, he expected to have procured nitrous 
* air, but he procured in great abundance this 
kind of air; which bears an eaſy explanation. 
In diſſolving iron in the nitrous acid, the 
© Doctor procured firſt the nitrous air; but 
© when no more would come, on applying a 
candle, he procured this air. 


I obſerved before, that the vitriolic acid, 


© which is not ſo volatile with iron, produces 
© inflammable air; therefore this part of the 
e 8 2;ö;·u ꝛ 25-1063 
it? Aprecable to Dr. Prieſtley's theory of the air's being de- 
phlogiſticated, what has become of the phlogiſton of the iron 
upon its being reduced to a calx, and the phlogiſton of the 
nitrous air upon its being dephlogiſticated? nothing can be 
more obvious. ? | | 
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© nitrous acid, which was not evaporized ſo 
© ſoon, but was attracted by the phlogiſton, 
Land there fully ſaturated itſelf with it in a 
* flow and gradual manner, not having a rapid 
5 generation of heat to diſcharge it immedi- 
* ately, Dr. Prieſtley obſerved he got more 
© nitrous air by a quick efferveſcence than a 
5 flow one; a quick efferveſcence generates a 
5 ſtronger heat, and therefore volatilizes more 
© of the acid, Now, we ſhall not find this to be 
the caſe here. The acid being attracted by 
© the iron, but being already united to the 
* copper, leaves it very ſlowly, and being a 
* weak ſolution with a large quantity of wa- 
ter in it; 10 that as the heat is generated it 
© will help to depreſs it; the acid, therefore, 
* will act flowly and gradually upon the iron, 
and by that means it will not form air till it 
lis highly ſaturated wich phlogiſton; it being, 
* as Dr. Prieſtley obſerves, produced in a gra- 
dual low manner *, FE 
After what has been ſaid, it may appear a 
© little ſurpriſing, that the learned Doctor 
© ſhould adopt the hy potheſis of its being a 
dephlogiſlicated vapour. But its great re- 
* ſemblance to empyreal reſpirable air might 
* inchne him to embrace that opinion; and al- 
* fo, becauſe the flame of a candle was ſupport- 
ed ia the ſame bright manner as empyreal air 
* does, To have adopted the contrary opinion 
would 


* As iron contains, more phlogiſton than copper; there- 
fore it is the furplus, which remains after redueing the cop» 
per, which forms this air; otherwiſe what comes of it? 
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would have ſhaken the great hypotheſis, * 
* which, not only Dr. Prieftley, but moſt philo- 


'© ſophers, have eſpouſed. There is no doubt 
but animal, vegetable, and the life of flame, 


l are ſupported by the very ſame principles in 


* reſpirable air; therefore, to give up the life of 
* lame, would be to give up the whole. Let 
us, however, more marturely conſider the 
© foundation of this doctrine. | 
Dr. Prieſtley, agreeable to his hypotheſis, 
* ſuppoſed that this particular nitrous air poſ- 
ſeſſed a nitrous vapour, which attracted the 
* phlogiſton, which he 1magined was produced 


by the flame, and by that means ſupported it. 


But, upon examination, it appears juſt the re- 


© verſe; for we have proved this nitrous va- 


© pour in the ſame degree that it is neutralized 
* ſupports the flame with more vigour; and 


„as it will be found in the Doctor's experi- 


- © ments, which he himſelf acknowledges, (ſee 
vol. III. p. 143.) that when it is in its higheſt 
© and moſt perfect ſtate, it then ſhews not the 


* leaſt ſign of an acid vapour, neither in its 


burning nor by the niceſt teſt that chemiſtry 
* is maſter of, by the juice of turnſole . And 
in the experiment mentioned p. 58. when the 
© alkaline air neutralized the nitrous vapour, fo 
© as to form the nitrous ammoniac, that it then 


became ſo inflammable as to explode with a 
's 


great 


And this teſt, the Doctor himſelf and all chemiſts allow, 
is the niceſt and moſt certain ; for by it, the impregnations of 


fixed air in water we ean always detect, and certainly it is an 


acid conſiderably weaker than the nitrous. 


—— 
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© great report. And 28 as the ſtrongeſt 
© attraQtion exiſts between alkalies and acids, 
* if dephlogiſticated nitrous air was formed of 
© a nitrous acid vapour, that alkaline air wound 
© unite with it. 
Dr. Prieſtley, in his ſupplemental be 
* tions, mentions a fact in ſupport of his hypo- 
© thefis, I take this opportunity of remarking, 
that as my motive is to inveſtigate truth, I 
* would not be thought ſo diſingenuous as to 
5 * ſupprels any experiment that may ſeem to 
* militate againſt my own opinion. No doubt 
it would have given me a degree of confi- 
© dence to have coincided with ſo ingenious a 
* philoſopher ; but as truth ought to be the 
object of every one's enquiry, and as the 
Doctor's liberality of ſentiment is ſo well 
© known, I ſhall make no farther apology for 
* the preſent inveſtigation, 
* 'The fact I allude to is, that nitrous air ex- 
* poſed to the ſcales of iron, which Dr. Prieſt- 
* ley ſuppoſes a partial calx, produces this air; 
* but if it is not wholly ſo, if there is ſtill a part 
* of it metal, it will be ſufficient to give it phlo- 
* giſton and. why does not the perfect calx it- 
« ſelf form this air? And how comes the i iron 
to be reduced to a calx by forming this air? 
And beſides, if the Doctor had expoſed theſe 
© ſcales of iron to diluted oil of vitriol, he would 
© have obtained inflammable air. 
* The Doctor ſays, vol. V. p. 344. in the 
6 ſummary view of his principal facts, * It is 
* procured from iron filings and brimſtone, by 


nitrous: 
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* nitrous air, before it becomes phlogiſticated 
air.“ This obſervation of the Doctor's ſhews 
that, when the air is perfectly phlogiſticated, 
its acid being neutralized, then it cannot pro- 
* duce this air, having no acid to unite with 
* the inflammable air which eſcapes from the 
mixture of iron and brimſtone. This mix- 
ture newly made, as I obſerved before; will 
* equally decompound nitrous and atmoſphe- 
* rical air; but if it is in a ſtate of giving out 
© its inflammable air, it will make both theſe 
* kinds of air inflammable. (See Prieſtley.) 

* Dr. Prieſtley found that this air would 
* ſometimes injure common air, and ſometimes 
not; he could not ſay poſitively whether it 
* would or not. But his experiments evince 
this, that when it burns with a blue nitrous 
flame, then it would affect common air; but 


© when it did not, it would not have tlie leaſt 


© action upon it . We ſhall find in the courſe 
of this treatiſe, that it is the acid that injures . 
* reſpirable air; therefore, whenever it is fully 
© neutralized with phlogiſton, it in courſe has 
no effect. 4 Ws bangs? 
In demonſtration of this, I took a quantity 
* of this air in which the acid predominated, 
and expoſed it to common air, and it injured 
© it. There was a decompoſition. Then I took 
© ſome of the ſame air from the ſame proceſs, - 
© and expoſed it to iron filings and brimſtone | 
Its burning with this blue nitrous flame is a direct indi- 
cation of the nitrous acid; for by, adding the nitrous vapour : 
to any inflammable air it will make it burn in this manner. 


/ 


if 
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in a heat that would diſcharge their inflam- 
* mable air; and after a little expoſure I found 
* the air had loſt the quality of injuring com- 
* mon air. After this impregnation, I took 
part of it, and mixed it with ſome of the ni- 
* rrous vapour made from the pure nitrous 
* acid, and it regained its power of injuring 
© reſpirable air. I have done this alternately 
many times together; for when nitrous air 
has loſt its power of turning the juice of turn- 
0 ſole red, it will have loft its power of injur- 
ing common air. 
But before the iron filings and brimſtone 
give out their inflammable air, if they have 
ſo far abſorbed the nitrous air as to have im- 
© bibed all its acid, leaving a reſiduum, which 
will neither ſhew the principles of this nitrous 
air nor common nitrous air; (the properties 
© of which we ſhall elſewhere plan then 
* if they give out their inflammable phlogiſtic 
matter, there is no acid to unite with it; 
(therefore the nitrous air will not form this 
© ſpecies of air. But Dr. Prieſtley has given 
© us a very accurate deſcription of the forma- 
tion of this air, by which we ſhall be able to 
Judge of its analyſis. Expoſing the nitrous 
© air to a mixture of iron filings and brimſtone 
© over ſome pure water, he found that the acid 
as ſeized on in this proceſs, and not the 
* phlogiſton of the nitrous air that was expoſed 
to this mixture, in making this particular ſpe- 
' © cies of air in which a candle will burn, But 
* we ſhall give the Doctor's own words, vol. III. 
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© page 142 © I ſhall now proceed to note 
* other phenomena attending this proceſs, 
* which the philoſophical reader will eaſily per- 
_ © ceive, may be of great uſe in the analyſis of 
this {ſpecies of air, as well as help to explain 
* the procels itſelf.” * (The proceſs which the 
Doctor means, is expoſing of tlie nitrous 
air to a mixture of iron filings and brimſtone, 
* and the air becoming what he calls dephlo- 
giſticated.) In order to determine whether 
* the acid, or pblogiſlon, of the nitrous air had 
been ſeized upon in this proceſs, I made it 
over a quantity of very pure water; thinking 
that, if it ſhould acquire any acidity, it would 
* ſhew that the phlogiſton only had been ſeized; 
© but that if it ſhould not have become acid, it 
* would appear that the decompoſition had been 
effected by the acid having been ſeized, and. 
* the phlogiſton left: And the reſult ſeems to 
determine this queſtion in favour of the lat- 
* ter ſuppoſition. For, when the proceſs was 
over, I examined the water with the greateſt 
attention, and found not the leaſt appearance 
* of acidity in it. It did not even turn the juice 
of turnſole red; and I do not know a more 
© accurate teſt of ſmall degrees of acidity than 
this. On the other hand, in the decompo- 
* fitiqn of nitrous air by nitrous acid, the water 
| 3 4 * over 
With Dr. Prieſtley's explanation of this procefs, that the 
acid is ſeized on 1 the mixture, and the phlogiſton left; how 


then can he poſſibly call it e air, when his opi- 


nion is, that even nitrous air poſſeſſes ſo large a quantity of 
phlogiſton ? certainly then it muſt poſſeſs more in propor tion, 
when it has loſt its acid, and retains its phlogiſton. 

1 N 
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© over which the diminution was made, be- 
comes much more acid than can be account- 
© ed for by the evaporation of the acid intro- 

© duced into it“ | 
This perfectly agrees with our hypothefis 
that the phlogiſton emitted from this mixture 
© and from iron, &c. ſeizes upon the acid of the 
© nitrous air, neutralizing it fo, that it could 
* not acidulate the water, and making this pecu- 
© Har nitrous air, in which a candle burns ſome- 
| : | * candle 


* But we ſhall relate another experiment of the Doctor's, 
which equally proves the ſame. He ſays, vol. III. p. 146, 
That liver of ſulphur alſo decompoſes nitrous air, by ſeizing 
upon its acid, ſeems to be Nel by the following experi- 
ment. I put ſome pieces of liver of ſulphur to two quantities 
of nitrous air conſined by quickſilver, and I obſerved that, in 
about ten hours, between one third and one half of the air 
in each of them was abſorbed. The next day I admitted water 
to one of them, but no part of the air was abſorbed and af- 
ter it had paſſed ſeveral times through water, a candle burned 
in it with an enlarged flame, crackling very much. Alſo a 
candle burned in the very ſame manner in the air contained 
in the other veſſel, which I had not made to paſs through 
water. In this experiment I took particular notice that there 
was no appearance of the mercury having been corroded, or 
having been in any other reſpect viſibly affected during the 
proceſs; as it would have beenif every thing acid in the nitrous 
air had not been united to the liver of ſulphur. ' Perhaps the 
reaſon why the air in this experiment bore the paſſage through 
water without loſing its property of admitting a candle to 
burn in it was, that, 1 a long time out of water, the 
conſtituent parts of it had acquired a — union, ſo as not 
to be eaſily ſo decompoſed by the acceſs of water aftewards.” 

A more decifive proof of this decompoſition being effect- 
ed by the acid of the nitrous air being ſeized upon, is, that 
the water over which the decompoſition is made, does not 
acquire the leaſt acidity, not even diſcoverable by the juice 
of turnſole. In this cafe, alſo, there was an earthy precipitate, 
. exactly as in the proceſs with the iron filings and brimſtone.® 
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times with a natural flame; ſometimes with 


* an. enlarged flame; and ſometimes with a 


vehement and crackling noiſe like dephlogiſ- 
* ticated reſpirable air, as if it contained inflame 
* mable matter; and ſometimes perfectly in- 
* flammable, ſo as ta explode like genuine in- 
* flammable air. If the acid was abſorbed be- 
fore the mixture emitted its phlogiſton, then its 
* phlogiſton would form, with the reſiduum of 
the nitrous air, the common inflammable air. 
* That this peculiar nitrous air contains 
more phlogiſton than the common nitrous - 
* air, is proved from a determined quantity of 
it phlogiſticating a certain quantity of the 
* nitrous acid, more than an equal proportion 
* of the nitrous air would have phlogiſtcated it. 
_ © The Doctor in his fourth volume, p. 455, 
© mentions a ſtriking fact of the nitrous air 
turning inflammable, which is a follows:“ 
* I have mentioned a caſe, val. I. p. 217, in 
* which nitrous air, after having been xpoled to 
iron, became, not only partially inflammable, 
* admitting a candle to burn in it with an en- 
© larged flame, but was even fired with an ex- 
* ploſion, like inflammable air from metals by 
oil of vitriol. I have ſince met with a more 
remarkable fact of the kind. ieee 
At the latter end of September 1778, I had 
put a pot of iron filings and brimſtone into 
* jar of nitrous air, which, in the courſe of 
© ſeveral days, was diminiſhed by it in the 
© uſual proportion, From that time till the 
* beginng of DEI it had continued with- 
| 2 out 
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© out any change that I had perceived ; bur 
about that time, imagining it was increaſed 


in bulk, I took exact notice of the dimen- 

ions of it, and preſently found that the quan- 

* tity was certainly increaſing. Upon the 

F whole, I concluded that it had increaſed 

about one ſixth of its bulk, from the ſtate of 

© its greateſt diminution. On the 11th of De- 

| * cember I examined it, and found it to be 

| © proper inflammble air, being fired with many 

* exploſions when tried in the uſual manner, 

| but they were not ſo vigorous as thoſe with 

| £ freſh made inflammable air from iron and 
| 5 oil of vitriol. 

Alfter this, on the 12th of December, I put 

* a pot of iron filings and brimſtone to another 

F quantity of nitrous air, and on the 4th of 


February following it had increaſed in bulk 


about one third, and then burned with ex- 

* ploſions like the former. 
The Doctor's opinion of theſe experiments, 
as we have obſerved, was, at firſt as every one 
| © muſt think, that this nitrous air was phlogiſ- 
|  ticated. He ſays, vol. III. p. 24.“ If that 
5 which conſtituted the enlarged flame (ſpeak- 
ing of this air) be phlogiſton contained in the 
air itſelf, (and indeed it can hardly admit of 
5 any other ſuppoſition) it muſt, &c.“ In 
other parts of his works he directly gives the 
5 ſame opinion. But what biaſſed him to the 
F contrary opinion was, its perfect relemblance 
to what he calls dephlogiſtic reſpirable air; 
therefore the theory that he had formed con- 


cerning 
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© cerning this air, made him adopt this ſingular 
* opinion in oppoſition to theſe plain, obvious, 
© and unanſwerable facts. For this dephlogiſti- 
* cated nitrous air, can be formed into inflam- 
* mable air, as he himſelf found. He ſays, vol, 
I. p. 57. © By a very eaſy proceſs I can al- 
© ways make inflammable air from the nitrous 
acid, viz. by putting iron or liver of ſulphur 
into nitrous air.“ In moſt caſes the nitrous 
air in theſe proceſſes only changes to that 
* ſtate in which a candle burns with a bright 
© crackling flame; bur if longer continued it 
© will ſometimes become inflammable. 
As this is an indiſputable fact; then it we 
5 ſuppoſe all kinds of air which will make a 


candle burn are dephlogiſticated, we muſt 


be under the neceſſity likewiſe of ſuppoſing, 
* inflammable air to be a dephlogiſticated air, as 
* they are poſitively one and the ſame air, oaly 
© the one being a richer air of the kind from a 
longer continuance of the proceſs. _ | 

© It will appear ſingular, that this obvious 
fact of this nitrous air being phlogiſticated, 
* ſhould have been diſputed, and likewiſe that 
* I ſhould have taken ſo much pains to prove 
* what is ſo clear. But it is to decide this 
important queſtion, how theſe airs ſupport 
flame? For the eſtabliſhed opinion that air 
* ſupports flame from imbibing phlogiſton, 
* made Dr. Prieſtley ſuppoſe that this air was 
* dephlogiſticared. But we ſhall in the courſe ' 


* of this work ſhew, that that opinion is equally - - 


* Dr, 
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Dr. Prieſtley being ſo impreſt with the opi- 
nion of this air being dephlogiſticated, thinks, 
* agreeable to his general theory, that its being 
capable of ſupporting flame with ſo much 
* vigaur is owing to a nitrous vapour, which 
* muſt have come from the acid being dephlo- 
* giſucated, But to wave the convincing ar- 
* guments, which we have juſt given to ſhew 
the contrary, let us ſee how far this idea may 
be ſupported. 
© If the nitrous air is dephlogiſticated, ſhould 


* we not have expected to have found it acidu- 


* lated? But wonderful! that it ſhould ſhew 
© an acidity before, but now it is not to be de- 
© tected by the niceſt teſt, The Doctor ſays, 


vol, III. 143.“ © The inveſtigation of the 


* nature of this vapour, {which he ſuppoſes 
* unites with the phlogiſton, and from that ad- 
* wits a candle to burn in it) which though 
© derived from the nitrous, 18 Not of itſelf acid. 
* If there is a fact in chemiſtry, this is one, 
that phlogiſton neutralizes acids; therefore, 
91 cake phlogiſton, either from the nitrous 
acid! in its condenſed ſtate, or in its ſtate of 
vapour, it will make its acidity ſtronger. To 
* ſuppoſe we ſhould find the acid neutralized 
* after taking phlogiſton from it, is a ſingular 
opinion indeed; but (in our theory) to ſup- 
poſe that phlogiſton can perfectly neutralize 
* an acid vapour, which has received a great 
9 902 tity of phlogiſton before, is agreeable to 
e firſt rudiments. of chemiſtry, which bave 

g neyer been queſtioned, 
© Theſe 
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_ © Theſe arguments will hold equally in all 
points, with the empyreal air made from the 
* nitrous acid and earth. It likewiſe ſhews/'no 
«© medication of acidity, either to the delicate 
© teſt of the vegetable juices, or the alkaline air 
_ © uniting with it. And juſt from the very 
* ſame: opinion, and the very ſelf ſame argu- + 
ments, they ſuppoſe it the nitrous acid de- 
© phlogiſticated, and formed into an air. But 
we ſhall find, that in catching ſuppoſed novel 
* fas, they have loſt fight of the firſt rudi- 
* ments of chemiſtry ? for we ſhall, I hope, 
make it clearly appear that that /appoſed fact 
* of the reſpirable air's being phlogiſticated 
* when injured, is equally as fallacious as 
their other opinion, in ſuppoſing this ni- 
© trous air dephlogiſticated. It certainly muſt 
appear a very fingular hypotheſis, when it 
© makes them ſuppoſe that the pure nitrous va- 
pour, formed from the dephlogiſticated ni- 
© trous acid, ſhould be ſo highly phlogiſticated, 
_ * injuring the common air, Dr. Prieſtley ſhews 
© that it injures it as much as nitrous air *) and 
* that a vapour formed of one part of nitrous 
acid, 

* , vol. III. p. 193, 85 7 5 
Me e eee Een. ede vel 
vapour, to phlogiſticate common air, was much greater, 
and ated much quicker, than I had imagined when I made 
the firſt obfervation of the kind. For, after the former ob- 


fervations, I filled another phial with the red vapour, and 
immediately afterwards opened it under water; when the w- 
ter, ruſhing in, filled about half of it, and the remaining air 
was found completely gy, ge not being in the leaſt 
affected by nitrous air.” The vapour, here named, is the 
pure condenſable nitrous vapour. 


— 
— — — — 
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L acid, and two parts of oil of turpentine, or 


* ſpirit of wine, would be perfectly dephlogiſ- 
© ricated like empyreal air; nay, that it ſhould 
* become inflammable and explode, and yet be 
* dephlogiſticated. Is it poſſible to reconcile 
* ſuch. contradictions? I ſhould think, the 


_ © theory that leads them to theſe opinions, muſt 


certainly be erroneous. Ss 
I ſhall conclude this chapter with the fol- 
© lowing ſtriking facts and obſervations : 


We cannot help ſtill remarking the very 


* ſingular deductions and calculations which 
* are made, and may be made, from this theory 
* of reſpirable air, when injured air is phlo- 
© giſticated, Dr. Prieſtley ſuppoſes that two 
parts of ſpirit of wine, and one of the nitrous 
© acid, formed into an air, is a dephlogiſticated 
© air. Now, two drops of æther will make a 
* quart of common air explode, and the reſi- 
duum will be injured “. When, agreeable 
to Dr. Prieſtley, this quart of injured air muſt 
have received 2374. ann in quantity equal to 
* what a pint of inflammable air contains +; 
and all this muſt have come from the two 

| * drops 


„Dr. Ingenhouſ: ſays, © I have, perhaps, fulfilled theſe | 


conditions as near as poſlible; for all the inflammable air ne- 


ceffary for a piſtol, ſuch as Mr. Volta contrived, is contained 
in the ſpace of one. ſingle drop of a liquid, So that a pint 


bottle may contain as much inſlammable air, exiſting as it 


were, in a concentrated ſtate, ehe. æther) as is require 
to ſire an air piſtol many thouſand times.“ 
Dr. Prieſtley ſays, that inflammable air and nitrous air 
contained equal quantities of phlogiſton, from their e. 
atmoſpherical air equally alike, which is in the proportion o 
one meaſure of theſe kinds of air, to two of atmoſpherical air. 
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© drops of æther. But yet, which is more ex- 
_ © traordinary than all this, the nitrous æther 
and vapour, (formed of the very ſame mate- 
© rials and proportions,. only the nitrous acid 
© inſtead of the vitriolic 4) they ſay is dephlo- 
* giſticated, nay ſo highly ſo as to make the 
* moſt perfect dephlogiſticated mixture, equal 
* to what they call dephlogiſticated air. If the 
* zther is mixed with empyreal air, theſe cal- 
* culations will appear more extraordinary. 
© If 1 fire gunpowder.n fixed air, it will ex- 
plode; if I fire it in atmoſpherical air, the 
© fire and exploſion will be ſtronger. If in the 
* nitrous phlogiſtieated, or the common empy- 
© real air, it will ſtill explode more vigorouſly, 
and a far greater quantity of fire and light 
© will come from it. Now, is it not rational 
* to ſuppole that all its fire came from it when 
fired in the fixed air, and the extraordinary 
© fire: and light that came from it when fired 
in the phlogiſticated nitrous. and empyreal 
air came from theſe airs ; their fire and light 
being decompounded. That it is ſo, we are 
certain from both eme an | 
, Fm el 


2 Dr. Ingenhouſz ſays, Prieſtley, vol. IV. P- 478. « Ag 
1 make no doubt but this air (meaning the inflammable air 
made by ther being dropt into common air) is the ſame that 
ou de extracted from oil of vitriol and ſpirit of wine 
by beat, I will give you the following account of the ſpecific 
gravity of different inflammable airs compared with common 
air, with which account I was favoured by Mr. Ence: A 
veſſel containing common air to the weight of 438 grains; 
will contain of inflammable air extracted from iron, 25 grains, 
of air extracted from marſhes, 92 grains; and of that ex- 
trated from oil of vitrioi and ſpirit of uine, 150 grains, 


| 
| 
| 
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the empyreal air before not ſhewing the leaſt 
© fiptt of acidity, either with the juice of turn- 
© fole or alkaline air, will now. after the ex- 
©ploſficty neutralize the latter, and turn the for- 
mer red; therefore their acids, which were 
© undoubtedly neutralized by the light and fire 
© after it's diſcharge; will be free and predomi- 
*nant. The phlogiſton which undoubtedly 
© neutralized the nitrous acid, will have been 
© diſcharged as fire and light, and therefore 
© the exploſion was ſo much louder, 

Dr. Prieſtley's two experiments in p. 68, 


and 69, likewiſe ſeem to ſhew that the ſuper- 


© flu6iis acid! of the nitrous air is attracted by 
© the liver of ſulphur, &c. and the phlogiſton 
© is left; and for that reaſon the candle will 
© burn in it, and will fometimes explode.” 

The arguments concerning rhe nature of 
hepatie air, when mixed with nitrous air, 
cannot, 1 think; be anſwered. Mr. Kirwan 


| has given an excellent paper upon hepatic air, 


in which he clearly ſhews that it is falphur 
in an aerial ſtate; and that if nitrous and he- 
patic airs are mixed together, a conſiderable 
decompoſition will take place. See Philoſ. 
Tranſ. vol. Ixxvi. p. 134. Let us accurately 
attend to this experiment. The nitrous air is 
ſuppoſed to be formed of phlogiſticated air, 
and of a little dephlogiſticated air, or the oxy- 
gen principle. Now, theſe two airs receive a 
great decompoſition in the proceſs ; a quantity 
of fulphur being depoſited, and the reſiduum, 
admits a candle to burn in it N Fer 

| ky ee Es SES 


vivid flame, The ſulphur, confermable to 
the doctrines of modern chemical philoſo- 


Phers, muſt have attracted the phlogiſticated 
air of the nitrous air, leaving the oxygen prin- 


ciple: But ſulphur has no attraction for phlo- 
giſticated air; for, in burning ſulphur in at- 
moſpherical air, the dephlogiſticated, and not 
the phlogiſticated air is attracted : The ſulphur 
and dephlogiſticated air being n 1 
form the vitriolic acid. 


To fuppdie;that-altrans-ain conſits r 


phlogiſticated and phlogiſticated airs, muſt ap- 
pear very extraordinary, hen we reflect, that 
theſe two airs are ſo abundantly generated in 
nature, by vegetables and animals, and by art; 
ſo that there is ſcarce a proceſs which produces 
the one, but alſo produces the other: viz. the 
air from nitre, &c. That nitrous air is not 
formed of theſe two airs, is clear, from che ex- 


periment of paſſing this air through hot eatth- 


en tubes, Ihe nitrous air in this proceſs well 

be all turned to phlogiſticated air. 
Every old chemiſt, who has che leaſt knows 

ledge of the affinities of bodies, muſt be ſtruck 


with ſurpriſe to ſuppaſe, that ſuch highly phlo- 


giſtic bodies as ſulphur, the cauſtic alkali aeri 
lized, and nitrous air, ſhould form 10 large 


a reſiduum of dephlogiſticated air. Mr. 


Kirwan's experiments convince him, that it 
is the acid which produces the precipitation 
of the hepatic air, and therefore, he neutralizes 


it with alkaline air. But Mr. Kirwan will 


. * * that the more the 


alkaline 
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alkaline air is employed in this proceſs, Ahe 
more eaſily will the air admit a candle to burn 
in it with greater vividneſs: But it ſhould have 


been the reverſe. In a word, the ideas, which 


moſt of our modern chemiſts entertain of phlo- 
giſtication and — airs, are the very 
reverſe to what they have ſuppoſed ; becauſe, 
in direct oppoſition to this old chemical fact, 
that alkalies and phlogiſton neutralize acids. 
And this other important fact may be added ; 
namely, that if this dephlogiſticated nitrous air 


is imbibed by the pure nitrous acid, it will 


highly-phlogiſticate the acid; whereas ic er 
have dephlogiſticated it. 

I I ſhould think enough has bee aid to con- 
vince every chemiſt unprejudiced by the theo- 
ries of modern chemiſtry; though Was! _ 
appear not diſpoſed to ſee the truth. 

Having formed nitrous air from hu acid 
and vegetable oils,” I'added a quantity of alka- 
line air to it. Two motives induced me to do 
this. To neutralize and decompound thar part 
of the acid, which was but looſely attracted ; 
and likewiſe, to neutralize that part of the acid, 
which would ſtill adhere to the nitrous air. 
And I proved, by experiments, that part of 
the alkaline air was precipitated as [nitrous 
ammoniae, and likewiſe, that part ſtill ad- 
hered to the nitrous air; and, upon examining 

the air, I found it was ahnt is called the de- 
phlogiſticated air, admitting a candle to burn 
in it. But, need chemiſts be told, that it is ni- 
frohe air more highly | rnd gh." 
1s 
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| this ſame proceſs, it is ſometitnes ſo highly phlo- 
giſticated, as to explode like the pure inflam- 
mable air; burning with ſuch vivid fl 
(as Dr. Harrington juſtly obſer ves) as to fe- 
ſemble partial exploſions. I have found in the 
nitrous air from vegetable oils, a quantity of 
fixed air; and this fixed air, upon alkaline air 
being Added to it, is not Precipitated, but 
united to the alkaline air: And they likewiſe 
ſeem to add to the quantity of the air, which 
allows a candle naturally to burn in it. 
After having received ſo much phlogiſton | 
or alkaline-air, as is ſufficient to deprive ĩt of 
the power it had when nittous air, of turning 
litmus red, it chen becomes oxygen gas; and 
this oxygen gas is ſuppoſed to reſide in the 
acid, ſo as to produce its acidity; for as it 
loſes that, it becomes more like nitrous air, or 
the acid leſs conſpicuous; but it ought to have 
been the reverſe; and it is evident that, when 
it has this quality of admitting a candle to 
burn in it, it becomes leſs acid; the acid being 
more ſaturated or deutralized wich phlogiſton, 
or alkali, which is the fame as phlo + L but 
only (as Dr. meme e I leſs” con- 
centrated. 3 
Can any one pech be miſtaken of this "4 
trous Jephlogiſticared: air, even from Mr. Kir- 
wWan's hiſtory of it? Indeed, after reading Dr. 
Harrington's account, it was impoſſible for 
Mr. Kirwan, or any other chemiſt, who -was 
in the leaſt acquainted: with chemical prin- 
aples, to ſuppole it was NE AE: 4 4 wo 
at 


45 
that diſpeſition, Which has been the ruling 
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mark -of our cerial phhilefophers, is, to make it a 
Point not to name Dr. Harrington. What 
does Mr. Kirwan de! he dogs not make or 

call this. air dephlogiſticated, but calls it de- 
acic We have get a number of new 
terms into chemiſtey from their extraordinary 
adens gf it But I ſuppoſe he means by this, the 


air 46 More neutralized; could he not ha ve ſaid, 


agreeable to Dr. Harrington, more ꝓhlogiſti- 
cated, But even to take this own: term, deaci- 
diſiad; what bodies were there to deacidify 
x but the ulphur and alkaline air? And as, ac- 

cording to their hy potheſis, air that will admit 
of the life of combuſtion, (call it qeph logiſti- 
cated, deacidified; or what they will) it is, they 
ſay, By; — principle or principles of aci- 


dity. Then, muſt net it appear to form a 


chaſm in reaſoning, to ſuppoſe that an air 
which has got its adid taken from it, ſhould, 
from chat cauſe, hecume eee pat 
But ſuch are their abſurdities. 111 
But ro proceed with che — N- 
trous air 3 to phoſphoric hepatic air, 
and treated in the ame manner as the com- 
mon hepatic air, will likewiſe become the de- 
phlogiſticated or deacidified air of modern 
chemiſts. But hen, if this phoſphoric hepatic 
air is burned with atmoſpherical air, which it 
will do without the aid of any other combuſ- 
tible matter; the L air will be 
left in che very ſame ſituation, as if any other 
dee body had been burned in it; only: 
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if the phlogiſton of phofphorus or alkak had 
been burned in it. Thofe who oppoſe this 


true and not obſcure doctrine, canaot require 
more convincing proofs; but hitherto' they 


have ſhut their eyes: This is an important 
fact. There is an air, called deacidified or 
dephtogiſticated, (for modern theoriſts have 
given it both theſe names) chat acts upon at- 
moſpherical air, in the ſame manner as any 
combuſtible body. Now, this is a good proof | 
in favour of Dr. Harrington's theory, that at- 
moſphericat air and combuſtible bodies, are 
both phlogiſtic bodies, ſince the phoſphoric 
hepatic air acts in one proceſs, in the fame 
manner as dephlogiſticared air, in admitting, 
the fame as atmoſpherical air, a candle to burn 
in it: And in che other proceſs, it acts upon 
atmoſpherical air, juſt as a candle would bib by 
— in it, and making it foul air, and that 
to a confiderable degree; a fmall quantity of 
phoſphoric air, acting upon a Inge quantity of 
atmoſpherical ai. 
One of the moſt ancient, and beſt eſtabliſh 
ed facts in chemiſtry is, that acids and alkalies 
attract each other. Our modern chemiſtꝭ have 
done all they could ro deſtroy this fact; nay, 
by introducing new principles, they have hewn 
it down, peer wy as r 


* be n 0 eee airs b 2gree= 

able * our Aypatha6s in one, caſe as the agent, in another 

ra as, ez therefore, certainly we muſt ſuppoſe, , that 
ha . 


7 -the agent 
Ann principle. | N | 
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| ground. Modern experiments and theories 
2 fay, that alkalies do not attract acids. But 
heat, which is their great agent in finding out 
the affinities and compoſitions of bodies, they 
ſay, proves it: For, in expoſing nitre to heat, 
the alkali attracts the phlogiſticated air, and 
the oxygen principle is aerilized. But this 
is more particularly ſingular in the nitrous 
ammoniac; as the volatile alkali is ſo volatile. 
"Yet, they ſay, by expoſing the nitrous ammoni- 
ac to heat, the decompoſition of the acid takes 
place, its phlogiſticated part being attracted by 
the volatile alkali; and this not only occaſions 
the loſs: of the alkali's attraction for acids, but 
even the loſs of its volatility. - But to advert 
to experiments, which, in the opinion of aerial 
chemiſts, can explain every thing. 
Upon expoſing the nitrous - ammoniac to 
beat, a very great abundance of this dephlo- 
giſticated nitrous air is generated. But if che- 
miſts would with only to ſee truth, let them 
take this ſame air produced from the nitrous 
ammoniac, and expoſe it to the dephlogiſticat- 
ed nitrous acid, and then they will know, whe- 
ther their theory, or that of Dr. Harrington, is 
juſt. If the air is dephlogiſticated, upon the 
_acid's imbibing it, the acid will then become 
more acid or dephlogiſticated; but if Dr. Har- 
rington's theory is juſt, it will become the ſame, 
as if ſo much of the volatile alkali, and a little 
nitrous acid, (which he ſays the air contains) 
were added to it. Upon expoſing them toge- 
| her, cheacid imblbes the air, fo as to produce 


— 1 
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the very ſame phenomenon, as if I had added 
a quantity of volatile alkali to it. Or, if this 
ſame dephlogiſticated air is expoſed to the calx 
of iron, the calx will attract it; and upon ex- 
amining the calx, it will be found to have im- 
bibed the pure nitrous ammoniac. In burning 
the calx, it will injure or phlogiſticate, as they 
call it, atmoſpherical air, juſt the ſame as the 
nitrous ammoniace goto Fatt 444 
Can aerial chemiſts, after this review paſs 
by Dr. Harrington's theory, as not deſerving 
notice? If they do, it is evident, they are 
not, willing (however much convinced in their 
own minds) to acknowledge to the world; 
that they have been miſtaken. | But chemi- 
cal philoſophers who will not attend to truth, 
when it is told them, do not deſerve the 
name. NT 
This ſingular theory of theirs deſtroys.every 
old chemical fact. The vegetable juices turn 
red by being expoſed to an acid. This is a teſt 
by which to know, whether or not, nitrous 
air is more acidified, when it is dephlogiſti- 
cated. Litmus, by being expoſed to nitrous 
air, turns red; but if this nitrous air is formed 
into dephlogiſticated air, it will not turn the 
litmus red, but rather green. Can this ex- 
traordinary doctrine be ſupported by any fact? 
For, when this dephlogiſticated air, as they 
call it, is expoſed to the ſtrong concentrated 
nitrous acid, the ſtronger acid will attract the 
alkali from the weaker; becauſe the acid, by 
being phlogiſticated, ow it's ſtrength, This 
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is the caſe, when the nitrous acid is phlogiſti- 
cated in a condenſed ſtate; for, by adding a 
ſtronger, or dephlogiſticated nitrous acid to a 
body Which has attracted it, it will expel it. 
Every chemical proceſs is a proof to con- 
firm this ttuth, that fire is chemically united 
to the different acids; particularly when acids 
are mixed with earths or alkaline ſalts. When 
the vitriolic acid, metallic, or other earths, are 
expoſed to a ſtrong heat, they become acrilized 
into a. high phlogiftic air, improperly called 
dephlogiſticared : But will alſo yield under the 
ſame proceſs, phlogiſticated and fixed air. 
The vitriolic acid, conformable to the preſent 
theories, is only a compound of dephlogiſti- 
cated air and ſulphur, and therefore ſhould 
yield neither fixed nor phlogiſticated air; and 
ſurely, they will not allow the earth of alum 
to be a compound of either of theſe airs. The 
nitrous acid will alſo, with the different earths, 
yield theſe airs; and the marine acid is ſo 
ſtrongly attracted by theſe earths, that no heat 
can comparatively volatihze it. A ſtrong heat is 
required to volatilze the phoſphoric acid; and 
cherefere, the air which it produces, will be 
inflammable air. See Dr. Prieſtley. With che 
calx of lead and this acid, he produced nothing 
but iniflammable air, or air of a higher im- 
— 2 But obtained it in great abun- 
Ace. e TL +] 
The phoſphoric acid, conformable to Mr. 
Lavoifer, conſiſts of 69 parts of dephlogiſti- 
cated air, and only of 31 of its peculiar y_ 
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and, conformable to Mr. Kirwan, of 69 of 


fixed air, and of 31 of its baſis. Now, if this 


acid is diſtilled with the calx of lead, minium 
for inſtance, inflammable air only is produced; 


all the dephlogiſticated air, which the phoſ- 
phoric acid and the minium are ſuppoſed to 
poſſeſs, has diſappeared. What is become of 
it? It cannot be in the lead; for, if the fire 
is puſhed, the lead is reduced. Is not this 
| hoſtile to their hypotheſis, and friendly to 
that of Dr. Harrington? That gentleman has 


called upon them to explain theſe phenono- 


mena; but they have not, nor can they ex- 
plain them. e | 
The vegetable acid, which is ſo much weak- 
er than the preceding ones, forms with earths, 
only phlogiſticated air, or air with a leſs im- 


pregnation of fire. The aerial acid united to 


earths, as in lime-ſtone, magneſia, &c, forms, 


by means of a ſtrong heat, different kinds of 
air; viz. fixed air, phlogiſticated air, dephlo- 
giſticated air, and inflammable airs. But ac» 
cording to their hypotheſis, it ſhould form 
only dephlogiſticated air, phlogiſton or car- 


bone. The electric ſpark taken in fixed air, 
wilb produce all theſe different airs, the ſame as 


lime-ſtone or magneſia. In all theſe producti» 
ons, the airs generated, ſhew very forcibly, that 
this is owing to the concentration of fire. For 
the airs are produced in that regular order, as 
is conformable to the quantity of fire they 
poſſeſs. As a proper example of this, let us 
take the air from lime-ſtone. Firſt, fixed air is 

| X 2 _ © expelled 
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expelled without any impregnation; then phlo- 
giſticated air, with ſufficient to neutralize the 
- acid; then dephlogiſticated air, with a till 
higher impregnation ; and at laſt inflammable 
air, with the higheſt concentration. Burt fixed 
air, when united to the calx of mercury (which, 
conformable to Dr. Harrington's hypotheſis, 
is more eaſily aerilized, and therefore more 
adapted with acids, to form air with a higher 
concentration of fire) will form only dephlo- 
giſticated air. eee c 
There is a proceſs, by which fixed air may be 
all formed into a phlogiſticated air: This is 
done by impregnating water with it, and then 
_ expelling it again by heat. There will always 
be a reſiduum of this phlogiſticated ; and by 
repeating the proceſs upon the ſame air, you 
at length bring it all to this kind of phlogiſti- 
cated air. As there is nothing but water and 
heat uſed in the proceſs, we cannot poſlibly 
miſtake it. It could have received only theſe 
two bodies: Moreover, the quantity exactly 
correſponds with receiving only a ſmall addi- 
tion, conformable to the alteration which theſe 
two bodies would make upon it. Dr. Prieſtley 
likewiſe, by expoſing it to phlogiſtic proceſles, 
turned it to this air. 7 
But, a very deciſive experiment, an experi- 
ment impoſſible to be miſtaken, is, the paſſing 
fixed air through heated manganeſe. By re- 
peatedly paſling, it becomes at laſt dephlogiſ- 
ticated air. That phlogiſticated air is a me- 


dium, between fixed and dephlogiſticated air, 


* 
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is thus proved: It firſt becomes phlogifucitetd 


before it forms what they call dephlogiſticated 
air, receiving each time in paſſing more con- 
centrated fire, till it at laſt becomes highly 
dephlogiſticated: This we have elſewhere more 
fall explained. | 

Now, I aſk thoſe who have the leaſt Enöwe 
ledge of chemiſtry, Can they poſſibly miſtake 
facts fo obviouſly plain? It is impoſlible; 1 we 
retain true notions of what is juſt. 


If I add oils, volatile alkali aerilized, or af. | 


giſton in any other form, to the mineral acids, 


the nitrous, vitriolic, and marine airs will be 


formed: But theſe airs, ſay they, are the acids, 

having part of their oxygenous principle taken 
from them. But, as I before obſerved, if theſe 
airs are abſorbed by the ſame acids, from 
which they were generated, they will clearly 
appear to be the phlogiſticared acids. But, as 
phlogiſton is, with many chemiſts, a vague 
term, and not well underſtood by them; if I 


add the aerilized volatile alkali, it being highly 


phlogiſtic, to the mineral acids, they will pro- 
duce the ſame phenomena ; namely, nitrous 
air, and phlogiſticated acids. 


Then, in this caſe, are we to loſe fight of the 


firſt rudiments of chemiſtry, and of one of its 


chief principles; that acids and alkalies have a 


chemical attraction for, and neutralize each o- 
ther? Were our chemin anceſtors miſtaken ? 
Does the volatile alkali not unite to the acid, 


but decompound it, taking from it's oxygen- 
ous Ra tit which, with the alkali, forms 


fixed 
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fixed air, according to Mr. Kirwan? Nay, 
moreover, our anceſtors in chemiſtry, accord- 
ing to them, were. ſtill farther miſtaken; for 
they ſuppoſed that the ſtronger acids would 
expel the weaker: But here the fixed air is re- 
tained by the compound, together with the 
nitrous acid, fo that the nitrous, volatile, ma- 
rine airs are expelled; the fixed air remaining 
ſnug with the mineral acids. But a (till great- 
er difficulty remains: For, if the volatile oils, 
or alkali, by being united to dephlogiſticated 
air, do form diflerent bodies with it, agreeable 
as the alkali is made inflammable; ſo it pro- 
duces, when burned with the dephlogiſticat- 
ed air in one ſtate, fixed air; but if in the 
ſtate of inflammable air, (which it will form, 
either by heat or the electric Ry the nitrous 
acid will be formed. Here then, (as Dr. Har- 
rington very properly obſerves) the nitrous 
acid, by loſing its phlogiſticated air, and receiv- 
ing the volatile alkali in its ſtead, is again 
formed. Can we reconcile ſuch abſurdities? 

But ſome ſay, that the nitrous acid produced 
in this proceſs, is from the union of the de- 
phlogiſticated and phlogiſticated airs. How- 
ever, Dr. Prieſtley has thewn in all his chemi- 
cal writings, that dephlogiſticated airs may be 
turned into phlogiſticated airs, by what he calls 
the phlogiſticating proceſs. See Prieſtley, 


Ik) hen, exactly conformable to theſe experi- 


ments, and to their hypotheſis, dephlogiſticat- 
ed air and phlogiſton form the nitrous acid. 
To ſhew this in a conſpicuous light, I take 

| twenty 
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twenty meaſures of dephlogiſticated air; half 
of this I phlogiſticate by phlogiſtic proceſſes, 
and then unite it to the other half of the de- 
phlogiſticated air; and after that, by taking 
the electric ſpark in them, I muſt form them 
into the nitrous acid. Or, to reverſe the ex- 
periment, take twenty meaſures of phlogiſti- 
cated air, and form the half of it into de- 
phlogiſticared air, by expoſing it in water to 
the rays of the ſun; then. add the remaining 
half of the phlogiſticated air to it, and we 
ſhall be able, with the electric roy to form 

them into the nitrous acid. Hence, we are 
under the neceſſity of giving our aſfent to this 
truth, which Dr. Harrington has always taught, 
viz, that both phlogiſticated and dephlogiſti- 


cated air contain an acid. It muſt therefore 


appear very extraordinary to ſuppole, that de- 
- phlogiſticated nitrous air, is not the nitrous 
acid aerilized with phlogiſton: For, take this 
air, and carry it through the ſelf ſame proceſſ- 
es above mentioned, and the proof will be 
found to be equally ſtrong and fully fhews 
itſelf to be formed of the nitrous acid, © 
Mr. Kirwan wih oon be convinced of the 

_ puſtneſk of theſe argMents'; for he himſelf ex- 
preſsly ſays, that the nitrous dephlogiſticated 
air is not dephlogiſhcated, but deacidified. After 
what Dr. Harrington has ſaid, he muſt be con- 
vinced of the error of calling it dephlogiſticated. 
Mr. Lavoiſier's opinion, that inflammable 
and dephlogiſticated airs form water, muſt, 
when candidly confidered, be thought very 
ö extraor- 
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extraordinary. He excludes phlogiſton, and 
inyents another imaginary. principle in it's 
ſtead, calling it _— ; and ſuppoſes that 
this carbone, with dephlogiſticated air, form 
fixed air: Therefore, this carbone mult be very 
general, as moſt proceſſes in nature form de- 
phlogicated air into fixed air: The burning of 
almoſt all combuſtible bodies; the putrefaction 
and reſpiration of all bodies ; and likewiſe ve- 
getation. So then, no body upon this globe can 
undergo any change, without imparting this 
ſuppoſed coal to the air. The preſent received 
chemical doctrines have given riſe to, and 
ſanctioned ſuch extravagant opinions. When 
a ſcience is in it's infancy, it is ſurpriſing to 
think what vague and ill- founded opinions 
men form of that ſcience! And, as a proper 
attention to the hiſtory of any diſcovery in 
ſcience, evinces the truth of this obſervation, 
ſo it is particularly true of the preſent doc- 
trines reſpecting air. This is an enlightened 
age. The prejudices and imperfections of dark 
periods are now removed. Every perſon of 
learning and ſcience profeſſes, that all his re- 
ſearches are to find out truth, and to receive 
it by Whomſoe ver offered. How unpardona- 
ble then mult it be in ſuch perſons, not to 
have received the truth, when it has been ſo 
clearly pointed out to chem. 
Chemiſts ſay, that by burning bodies in 
dephlogiſticated air, the air is turned to water, 
to phlogiſticated and fixed airs. In the re- 
nen of animals, in the putrefaction and 
172 combuſtion 
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combuſtion of bodies, the air is neceſſary; 
becauſe, it either imparts, or receives ſome- 
thing from the bodies acted upon by theſe 
proceſſes. But the preſent chemiſts, Wander- 
ing from one error to another; have ſet aſide 
this ſimple doctrine, and have given us a veth 
fingular one; viz. that the air in ſome proceſſes 
of combuſtion, receives a body, which they 
call inflammable air; and in others, a body | 
called carbone. In this manner, to be ſare, | 
they make theſe bodies the two great elements "30 
in nature. But we find the air in ſome pro- 1 
eeſſes of combuſtion, reſpiration, and putre- 
faction, turned to what they call phlogiſticated 
air. In Mr. Lavoiſier's '{yſten, there is no 
theory to account for this fact: However, the 
ſupporters of phlogiſton ſay, all theſe changes 
of the air in theſe different proceſſes are made, 
by the air's receiving one and the ſame body, 
called phlogiſton; or, which I ſhould rather 
call the phlogiſtic ſyſtem: Therefore, con- 
formable to the phlogiſtians, dephlogiſticated 
air and phlogiſton do, by their chemical union, 
form water, the nitrous acid, fixed and phlo- 
giſticated airs. Can we, as chemiſts, poſhbly 
reconcile fuch a paradox to truth? A paradox, 
which ſuppoſes that water, the mitrous acid, 
fixed and phlogiſticated airs, are one and the 
ſame body, formed of the ſame ingredients: 
Such, however, are their opinions 
Upon a full view of the preſent chemical 
theories, we are forcibly ſtruck with the ex- 
traordinary doctrines contained in them: Doc- 
. | * rines, 
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trines, to which chemiſts could certainly ne- 
ver have been reconciled, had they not wan- 
dered from error to error. Were their princi- 
po to be unfolded all at once to a pupil of the 

ſchool, he would think chem the moſt ex- 

Prog; that could be adopted. But moſt 
of the great names, which rank ſo high in the 
preſent chemical world, belong to men, who 
were not regularly bred in the old ſchool; 
for if chey had, ſome of its fundamental and 
moſt evident principles, would not have been 
ſer aſide for aerial flights. 

There are a great variety, or different kinds 
of inflammable air. This air is procured from 
metals, charcoal, and ſpirits of wine; eſſential 
oils, and olive oil, by their vapour paſling 
through earthen tubes. All theſe ſeem to be 
high phlogiſtic bodies; as they will reduce 
the calces of metals, form the nitrous acid in- 
_ to nitrous air; and likewiſe inflame with de- 
phlogiſticated air. Theſe inflammable airs 
ſeem to be one and the ſame, as having the 
ſame general characteriſtics. There gre many 
others, though formed by different proceſles ; 
viz, inflammable alkaline air, and the marine 
acid air, formed into inflammable air: See 

Prieſtley. But theſe likewiſe have all the cha- 
racteriftice of inflammable air. 
— Theſe different inflammable airs, leave very 
different reſiduums, when burnt in dephlo- 
giſticated airs: And therefore ſome modern 
chemiſts, according to the theory received by 
them, will have mas to be different ING 
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the one kind formed of inflammable air, and 
the other having no relation to it, but formed 


of an imaginary element, called coal or carbone. 


On the other hand, feveral modern chemiſts 


believe there is ſuch a body as phlogiſton, 


and that of this body all inflammable airs are 


principally formed. 


khat the nitrous acid, water, fixed and phlo-—- 


giſticated airs, are all the ſame body, would be 
to adopt greater fingularities, and to encounter 
greater and more numerous difficulties, than 
we could be taxed with, or expoſed to, by ad- 
her ing to the doctrines of the old ſchool. Let 
any chemiſt try to reconcile ſuch contradicti- 
ons as we muſt aſſent to, by maintaining 
that thefe different airs are all formed of the 


fame: body. I have very clearly proved by 


x variety of experiments, and likewiſe from 
their reducing metals, that the heavy inflam- 


mable airs, by having a greater quantity of 


fire thrown into them, will become conſider- 
ably lighter, and act upon dephlogiſticated air, 
the ſame as the light inflammable air upon 


metals. This is done by paſſing the electric 


ſpark through them; or by expoſing them 
to intenſe heat; or by putting red hot bodies 
into them: Or, thoſe inflammable airs which 


are produced from vapour, by paſſing the 
vapour chrough a larger ſurface of earthen 


tubes. By treating the air produced from the 
ſame body in theſe different ways, when fired 


would 


in dephlogiſticated air, I have found that they 
2 | 


| 
f 
| 
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would form different reſiduums, viz. the ni- 
trous acid, water, fixed and phlogiſticated airs, 
But not to follow the practice of others, by 
dwelling upon the hiſtory of dry experiments, 
I will give you the reſult of my own : And 
here let me obviate an objection that may be 
made. It perhaps may be objected, that my 
knowledge of experiments is not ſo: complete, 
as to take them upon my own opinion. I an- 
ſwer, Let the experiments be repeated again 
and again, and I make no doubt, but that the 
reſults will be found to be ſuch as I have ſtated 
them. Chemiſts have paid too much attention 
to experiments, whilſt they have neglected the 
knowledge proper to interpret them; and the 
conſequence of this has been, that thoſe who. 
rank high in the chemical world, have adopted 
the [moſt abſurd hypotheſes. I do not mean 
by this obſervation, to detract from the merit 
of many great men, whoſe chemical experi- 
ments do them immortal honour; no, I only 
want them to liſten to the voice of reaſon, of 
truth, and of juſtice: For, if they ſhew no 
more candour than they have hitherto done, 
their accounts with ſcience will be, I am afraid, 
more upon the debtor than the creditor ſide. 
Dr. Harrington has been treated in a very un- 
genteel (I had almoſt ſaid cruel) manner. Thoſe 
vrho differ from him in ſentiment have, inſtead. 
of a candid examination of his experiments of 


inveſtigation, done all they could to damp and 


57 
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Inflammable airs burn in dephlogiſticated 
airs with an intenſeneſs proportioned to their 
purity,” or to the quantity of their concentrat- 
ed fire; and they will accordingly decom- 
pound dephlogiſticated air. If they poſſeſs a 
great quantity of fire, as the inflammable air 
from metals, they will entirely decompound it, 
and form the nitrous acid and water; but if 
they do not poſſeſs ſo much fire, part of the 
dephlogiſticated air will be left in the ſtate of 
phlogiſticated and fixed airs. I have found in 

ſome experiments a great quantity of fixed air 
formed; but by throwing into thoſe airs, 
which are formed by paſſing through hot 
earthen tubes, a greater quantity of fire, either 
by heat, or the electric ſpark, and by enlarging 
the ſurface of the tube through which the va- 
pour had to paſs ; all the inflammable airs, by 
having more concentrated heat thrown into 
them, will act accordingly upon the dephlo- 
giſticated air. And alſo, by a proper adjuſt- 
ment of the proportion of the inflammable airs 
to the dephlogiſticated airs, I could'accurately 
aſcertain a priori, what would be the refiduum; 
and clearly deduce this concluſion, 'that in- 
flammable airs are concentrated fire; and that 
they (conformable to Dr. Harrington's hypo— 
theſis) will act upon the dephlogiſticated airs, 
in proportion to the quantity of fire ſet looſe. 
In the pure inflammable airs from metals, the 
fire is ſeparated all at once, ſo as to produce an 
exploſion; but in the heavier airs they burn 
more gradually: However, if a greater quan- 


tity 
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tity of fire 18 thrown. into them, they will Eke 


wile ex 'r 

The volatile alkali burnt who deptlogiſti- 
cated air, forms principally fixed air. From 
Mr. Milner's —.—.— Saſing the volatile 
alkali through a red hot barrel, in which was 
manganeſe, it is evident, that as the hear expel- 
led the dephlogiſticated air, the alkali was ſet 
on fire by it; and being conſumed in that hot 
tube under ſo great and intenſe a degree of heat, 
the dephlogiſticated air will be decompound- 
ed into the nitrous acid and water, - which, 
acting upon the iron barrel, form nitrous air. 
Heat, by expanding the heavy airs and mak- 
ing them lighter, acts here as one might expect. 
There is no occaſion to have recourſe to Dr. 
Auſtin's laboured explanation of heat ſeparat- 
ing the two airs, in which he ſuppoſes the 
heavy inflammable airs to be compoſed of 1 in- 
. and phlogiſticated airs. 

That metals contain phlogiſton, " meu 
from this: very ſimple experiment. By expoſ- 
ing iron to water and — — air, 
the iron will be turned into a calx, and a phlo- 
giſtie oily body will ſwim upon the top of the 
water. As our modern chemical theoriſts are 


always ready to adjuſt every phenomenon to 


their theory, how abſurd ſoever it may be; let 
us ſee if this experiment is favourable to them. 
I grant that this oil is inflammable air condenſ- 
_ ed; but, conformable to their theory, they muſt 
alſo allow, that the water was decompounded 
in Rs aide the oxygen. principle entering 

into 
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into the calx, and the ꝓhlogiſton or inflam- 
mable air being ſeparated. But here we are 
aground; for the dephlogiſticated air which 
certainly forms the calx, is imbibed by the 


calx, and ſo diſappears. For, if there is no 


dephlogiſticated air in the proceſs, the iron will 
not be formed into a calx. This ſame oily 
phlogiſtic body will reduce the iron again; or, 
if expoſed to a great heat, will form inflam+ 
mable air. And more particularly, if this calx 
ſhould be expoſed to the pariſian minor, it 
would be reduced without addition, and would 
undergo the ſame proceſs again with dephlo- 
giſticated air and water.. | LEAKS. 
That it is the dephlogiſticated air that forms 
the iron into a calx, is probable from all the 
doctrines of chemiſtry. It cannot be ſuppoſed 
it is from the water being decompounded, as 
the dephlogiſticated air was free and diſengag- 
ed, while the water's ſuppoſed dephlogiſticated 
air was united to-inflammable air: But if even 
they ſhould contend for it; the dephlogiſticated 
air of the atmoſphere ſhould haye united with 
the inflammable air of the water, and formed 
with it water again. #4 "EM, 

Mr. Kirwan, in endeavouring to reconcule 
the phlogiſtic theory with Mr. Lavoiſier's, 
upon the formation of acids, has fallen into 
great errors. He ſuppoſes that inflammable 
and dephlogiſticated airs form water; that 
metals are formed of phlogiſton and the earth 
of the calx; and that the calx is formed of 
fixed air and the earth of metals, Now, this 
7 | doctrine, 


doctrine, though Mr. Kirwan is not aware of 
it, directly contrad Lavoiſier s. The for- 
mer ſuppoſes that fixed air is formed of the 
ſame kind of inflammable and dephlogiſti- 
cated airs, which form water: For the inflam- 
mable air obtained from metals, and which 
will reduce them again, when fired with de- 
phlogiſticated air, will form water. And more- 
over, when metals are reduced without addi- 
tion, their being decompounded, is, he ſays, 
from the fixed air contained in them; the de- 
phlogiſticated air being ſet looſe from it. But 
can Mr. Kirwan poſſibly, as a chemiſt, recon- 
cile the abſurd idea, that fixed air and water 
are formed of the identical ſelfsame bodies, and 
by the identical ſelfsame proceſs, viz. com- 
buſtion: But this I do poſitively declare, that 
our aerial chemiſts can reconcile any thing, if 
ever ſo prepoſterous. They are ſo much at- 
tached to their experiments in gun barrels, re- 
torts, &c. imagining ſome charm in them, 
(which are to diſcover every thing) that I can 
compare their credulity as being equal to that 
which appeared in the affair of the bottle con- 
jurer in the Hay-Market. Dr. Harrington ſays 
in his Letter, p. 4. Dr. Prieſtley, in the great 
variety of his experiments, proves, that in ſome 
caſes the burning of theſe two airs produces 
water, and ſometimes fixed air, - mw 
Then let us juſt compare fixed air with 
water, Fixed air, when condenſed, neutralizes 
alkalies and calcareous earths; will any che- 
miſt ſuppoſe water to do the ſame? * 
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fixed air condenſed in the vegetable alkali, 


is juſt upon the ſame footing, in reſpect to 


ſolidity and being aerilized, as the water is in 
the ſame vegetable alkali. And if our fathers” 
in chemiſtry ſhould be told, that the water and 
the fixed air in the ſalt were both the ſame 
chemical bodies, compoſed of condenſed de- 


phlogiſticated, and inflammable airs; would 


they believe it? | 


1 ſhall now take a view of wins bt | 


writings, with which Dr. Prieſtley has favour- 
ed the world ſince the publication of Dr, Har- 
rington's Letter; But the reader will allow me 
to make a previous obſervation; which is, that 
Dr. Prieſtley has been very careful, not to 
mention that gentleman as a fellow-labourer. 
What reaſon ſhall we aſſign for his filence ? 
The queſtion, I think, may be very eaſily an- 
ſwered. There is an oppoſition of hypotheſes; 


and, if Dr. Harrington's is the true one, Dr. 
Prieſtley's muſt of conſequence be falſe: Ho w- 


ever, not to mention the chemical doctrines 
of his antagoniſt, is, in my opinion, very 
wrong: Fair diſcuſſion is the beſt way to know 
who has truth on his fide; let then the two 


hypotheſes be candidly canvaſſed by thoſe of 


an impartial public, who are able to judge. 


Will it be ſaid in extenuation, that Dr. Har- 


rington's theory deſerves no anſwer? Were 
any man, who in the leaſt pretends to the 
name of a chemiſt, to make ſuch an aſſertion, 


I ſhould not ſcruple confidently to aſſert, that 


he knows nothing of r 5 oh 1 
| 7 a 
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11 ls very poſſible, after the uſage Dr. Har- 
rington has met with, that my labours may 


receive the ſame treatment. However that 


may be, I publicly call upon modern chemiſts, 
 (fome of whom deſerve the higheſt merit, and 
their works will be efteemed as long as true 


ſcience laſts) not to ſhrink from the preſent 


inveſtigation, but come boldly to it. If they 
do nor, their labours, inſtead of promoting 


af, pe. 


ſcience, will rather retard it. For, when a per- 


ſon, preſuming upon the reputation he has 


obtained in the world, endeavours by an un- 


candid behaviour to draw the curtain over 
truth; this conduct will in the end counter- 


balance all his labours. I throw down the 
gauntlet, as Dr. Harrington has done; and, if 
none takes it up, it muſt be for fear of being 
foiled ; or to drop the metaphor, I openly a- 
. vow my chemical principles, and challenge a 
fair diſeuſſion of them. But ſhould Dr. Har- 
rington's theory, and theſe my well meant at- 
tempts in favour of it, continue ſtill to be paſſed 
by with a contemptuous ſilence ; and ſhould 
time, which does juſtice to philoſophers and 
their principles, ſhew our's to be right; in this 
caſe, to aveid diſcuſſion, which leads to truth, 
18 worthy of þlame, and poſterity will, in this 
inſtance, undoubtedly condemn their conduct. 
1 might mark ſuch behaviour with its proper 
ſtigma ; This, however, I will not do, but leave 

the reader to make his own reflections. 
This age 1s with great propriety called en- 
lightened ; It is the age of ſcience, and the ma- 
8 | ee 
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ny diſcoveries made in it, have been happily 
applied to the purpoſes of human life, Nay 


more, it is the age of truth, and philoſophers, 


both natural and moral, profeſs to have only 
truth in view, in all their inveſtigations, 


Hence, to me it is matter of ſurpriſe, that no 


old chemiſt has before me, paid a proper at- 
tention to Dr. Harrington's principles! For, 
if a theory which accounts for, and proves by 
ſolid reaſoning, all the chemical phenomena, 


in oppoſition to principles contrary to nature 


and reaſon, and which account for none of 
the phenomena, ſhould be attended to and a- 
dopted, that gentleman's is the one: And if 
any chemiſt is not diſpoſed to adopt it, let 
him at leaſt treat it with the candour it de- 
ſerves. Dr. Prieſtley is anxious to know what 
he breathes, before he ceaſes to breathe. When 


this is told him, he will not, I hope, think it 


below him to accept of information. 
Dr. Harrington clearly proved as long age 
as the year 1780, that an acid and water are 
neutralized with fire, and aeriſized into atmoſ- 
pheric air. That in reſpiration, this fixed fire 18 


. 


attracted by the blood from the acid and wa- 


ter; chat the acid is left in the ſtate of fixed 
air, and a great quantity of the water is con- 
denſed in the proceſs. That in putrefaction, 


the air undergoes a ſimilar decompoſition, and 
| the fixed fire is attracted by the putrid body, 
ſo as to become putrid or alkaleſcent, That 


in combuſtion, the fixed fire (as we have prov- 


ed) is ſet loofe, Theſe diſcoveries were only a 
| os 2 2 _ > prelude 
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prelude to thoſe of the firſt principles of animal 
and vegetable life, the phenomenon of animal 
heat, with other ſecondary phenomena. He 
publiſhed in 1785 a full hiſtory of the diffe- 
rent airs, clearly ſhewing the formation of 
each, That the air is again renewed after be- 
ing injured, he proves from it's levity; owing 
to Which, it is taken up into the higher regions 
of the atmoſphere, where the fixed air and wa- 
ter are again ſaturated” with fixed fire, by 
which, becoming more ſpecifically heavy, it 
deſcends again. That phlogiſton is fixed fire 
chemically attracted ; and that it is capable of 
being ſet looſe again, by various proceſſes in 

nature“ . | | 15 
Now, I ſcruple not to declare, that all rhe 
principal and leading diſcoveries reſpecting at- 
| | | moſpherical 


I would beg leave to mention, that Mr. De Luc, aſter 
Dr. Harrington, ſuppoſes, that the air is renewed and puri- 
fied again in the clouds; and he endeavours to account for 
it upon the ridiculous hypotheſis of water being formed of 

 inflammable and dephlogiſiicated airs, which is decompound- 
ed in the clouds, But even this ſuppoſition was, after Dr. 
Harritigton had proved by experiments, and publiſhed to the 
world, that the clouds are nature's laboratory, as he ſignifi- 
cantly expreſſes it, Of this diſcovery Mr. De Luc takes no 
notice, but mentions it as his own opinion. And though 
Dr. Harrington, as far back as 1780, clearly proved, that fire 
is capable of being chemicallv attrated ; yet Mr. De Luc, 
Jong after this, ſpeaks of it as his own obſervation, and ſo has 
the merit of both diſcoyeries. Such is the uſage that gentle- 
man has received from thoſe, who, very probably, were in- 
debted to him, for diſcoveries, they call their own. More- 
over, Mr. De Luc follows Dr. Harrington cloſely in the ar- 
guments, to prove the homogeneouſneſs of the atmoſpheric 
air, though, conformable to the general policy of his conduct, 
he neyer once mentions his name, | e 
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moſpherical air, it's formation and compoſiti- 7 
on, with the qanner in which it ſapports 
animal and vegetable life, and the life of com- 
buſtion; I ſay, that all theſe are fully ſhewn 
by Dr. Harrington. The only thing that ap- 
peared to me rather obſcure was, the life of 
combuſtion ; but this, I hope I have, con- 
formable to Dr. Harrington's principles, fully 
demonſtrated in this Treatiſe. I ſhould be 
ſorry to endeavour, like ſome chemiſts, to take 
away any part of his merit. However, I ven- 
ture to predict, that the time is faſt advancing, 
when every thing relating to this chemiſtry, 
will be properly underſtood, and ſettled upon a 
right foundation. Dr. Harrington has in his 
Letter (printed in 1788) very clearly and fully 
detected the errors of his opponents, conclud- 
ing lit with this pointed language, but as yet 
he has received no anſwer: I hope I have 
made it appear in this Letter, and in the- reſt 
of my writings, that the preſent: hypotheſes of 
philoſophers account for none of the phenome- 


na we have conſidered; and that mine give an 


explanation of them all, Som TIN and 
ſatisfactory, 7 
Therefore, gentle I chang piblicly call 
upon you, either to vindicate your opinions 
or renounce them; ſcience and the err | 
claim it of you.“ 

There is an experiment mentioned by Dr. 
Higgins, which he ſays is in favour of Mr. 
Lavoiſier's ſyſtem; as indeed we muſt agree 
with him that it is directly e 
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the ſyſtem of phlogiſton, with the belief that 
> r ene air is, in rea u phlogiſti- 

cated. But if Dr. Higgins others will 
Pleaſe to ſee the truth; this dephlogiſticat- 
eld t nitrous air 18 formed of the nitrous acid 
and the phlogiſton of the copper. It will be 
a ſtrong proof in favour of the doctrine of 
phlogiſton. The Doctor ſays, p. 550. If tin 
be introduced into a neutral ſolution of the 
tin in the nitrous acid, it is calcined, a calx 
is thrown down, and the dephlogiſticated or 
imperfect nitrous air is produced. Dephlogiſ- 
ticated nitrous air, according to the phlogiſtij- 
ans, contains no phlogiſton; then I aſk, what 
becomes of the phlogiſton of the newly calcin- 
ed metal? If tin contained phlogiſton, either 
inflammable air or nitrous air would be pro- 
duced, or a portion of the diſſolved tin would 
be precipitated in its metallic ſtate; neither of 
which will take place, if rhe experiment be 
well conducted. Hence I ſhould ſuppoſe, that 
metals do not precipitate each other in their 
metallic ſtate, in conſequence of a double atfi- 
nity proceeding from the matter of light in- 
flammable air, (or phlogiſton) and likewiſe 
that metals part with no ſuch thing during 
their calcination in acids. 

Dr. Prieſtley, after Dr. Harrington 8 onblie 
cations, gave different papers to the Royal 


Ws Somety, in which he endeavours to prove that 


water is not formed of inflammable and de- 
phlogiſticated airs. His arguments and expe- 
rmenm are the very ſame as thoſe of that in- 

genious 


s * , 
* 
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genious chemiſt ; therefore, we ſhalt ſay no- 


thing more to refute fo abſurd an hypotheſis, 


which ſuppoſes theſe airs form the compoſition 


of water: Only he has in theſe papers blended 
an abſurd hypotheſis, and much falſe reaſoning, 
with the truth. Thar learned chemiſt has in 


theſe papers given, with his luxuriant pen, a 


multiplicity of experiments and reaſons: And, 


as an experimenter, he has certainly great 


merit; but as a chemical reaſoner, I can 
no means pay him that compliment. In re- 


viving the red precipitate in inflammable air, 


he found a ſmall quantity of fixed air left in 
the reſiduum; and from thence he, conform - 
able to his ſingular hypotheſis, ſuppoſes that 


inflammable and dephlogiſticated airs, in their 
naſcent ſtate, form fixed air. But the fixed 
air produced was not equal to what ſhould 


have been produced from the quantity of the 
two airs employed, it being ten times leſs. But 
this is ſuch a trifle with modern chemiſts, as 
not to give the leaſt ſhock to their hypotheſes. 


Had Dr. Prieſtley but attended to what Dr. 
Harrington fays, he would have found the 
reaſon why fixed air was formed. But to 
have done ſo, would have led him to renounce 
his former opinions, For the reaſon why fin- 


ed air is formed in the proceſs, ſee p. 75. 


March 26th, 1789, Dr, Prieſtley preſented | 
another paper to the Royal Society, in which 
he attemps to prove that acids contain dephlo- 


iſticated air, as one of their conſtituent parts. 
e has followed Dr. Harrington in contrad 
= 1 ting 
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ting the opinion of the ſuppoſed formation of 
. water,” Bur in this paper he ſticks to an opi- 
nion (equally abſurd) that the acids are form- 
ed of airs. To have given up this would have 
confirmed: Dr; Harrington's theory; he there- 
fore exerts all his powers of rhetoric in it's fa- 
vour. We ſhall now neee what he ad- 
Vances. | 
Though Di. Prieſtley proves in all his for- 
mer chemical writinge, chat heat phlogiſticates 
the nitrous acid, and ſays, vol. V. in a ſum- 
mary view of his principal facts, Spirit of 
nitre may be procured almoſt colourleſs by 2 
careful. diſtillation in the common way, iv. 
463. From being of a deep orange, it becomes 
green by long keeping, 453; afterwards of 
a deep blue, 454. But if it be expoſed *. the 
| open. air, it becomes coloured again, 1b. . 
Heat deepens the colour of thighcid, ili. 249. 
It's colour is univerſal My owing either to phlo- 
giſton or heat, iv. 2.“ Let, as theſe facts are 
hoftile to his preſent chemical opinions, and 
as he ſees the danger they are in from them; 
he endeavours to account for the acids being 
formed of airs, in a moſt extraordinary manner 
indeed. The reader will, 1 hope, indulge this 
obſervation, namely, that our preſent chemiſts 
by being bred up in the aerial ſchool, are ready 
to receive any hypotheſis, however extraordi- 
ere A . en ben. as it = 
tt) FH © c 


in m my fore experiments, vol. IV. p. 2. I found that 


4 the Cana els acid — ſmoaking, or * 
* | an 
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the phlogiſton - previouſly contained in the 

acid. Chemiſtry knows no ſuch ideas as thoſe 
of evolving, without ſome chemical attraction 
or influence. But he afterwards. found it to 
be light only that produced this effect; and 

again he found it to be heat: So fluctuating 
are his opinions, He gives in vol. V. ſome 


and emitted orange- coloured vapours, on being expoſed to 
heat in long glaſs tubes, hermetically ſealed; and I then con- 
cluded, that this effect was produced by the action of Heat, 
. as it were, the phlogiſton previouſly contained in 

the acid. Afterwards, having found that it was not Heat, but 
light only, that was capable of giving colour to ſpirir of nitre, 
contained in phials with ground ſtoppers, in the courſe of 
ſeveral days; and that in this caſe the effect was produced 
by the action of light upon the vapour, which gradually im- 
parted its colour to the liquor on which it was incumbent. 
(ſee vol. V. p. 342.) T was led to ſuſpect, that as the glaſs 

tubes, in which I had formerly expoſed this acid to the acti- 
on of heat, were only held near to a fire, in the day-light, 
or candle-light, it might have been this /ght, which, in theſe 
circumſtances, had, at leaſt in part contributed to produce 

the effect. 1 3 

In order to aſcertain whether the light had had any influ- 

ence in this caſe, I now put the coloutleſ ſpirit of nitre into 
long glaſs tubes, like thoſe which I had uſed before, and alfs. 
ſealed them hermetically, as I had done the others; but, in- 

ſtead of expoſing them to heat in the open air, from which 

light could not be excluded, I now ſhut them up in gun bar- 

rels, clofed with metal ſcrews, ſo that it was impoſible for 
any particle of light to have acceſs to them; and I then placed 
one end of the barrels ſo near to a fire as was ſufficient to 
make the liquor contained in the tube to boil, which I could 

eaſily diſtinguiſh by the ſourid which it yielded. The conſe- 
quence was, that in a ſhort time the acid became as/highly 
coloured as ever it had been when expoſed to heat without 
the gun barrel. It was evident, therefore, that it had been 
mere heat, and not light, which had been the means of giving 
this colour to the acid, and which has been uſually termed 
phlogiſticating it. See Prieſtley, Phil, Tranſ. vol. Ixxix. p. 139. 
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ſtriking facts which ſhew, that the heat acts 
principally upon the vapour of the-nitrous acid, 
phlogiſticating it. But in this paper to the 
Royal Society, he ſuppoſes that the heat acts 
upon the nitrous acid, expelling the be, 
as being dephlogficarl 80 
| irwan attempts to refute that edel 
lent chemiſt, the immortal Scheele, who en- 
dgavoured to prove that the fire of the ſun. 
phlogiſtic ates the nitrous vapour. Mr. Scheele 
ſays in his Experiments, p. 80. * 4, I poured 
a {mall quantity of the pureſt fuming ſpirit of 
nĩtre (No. 2 5) into a white phial made of cryſtal 
glaſs, provided with a glaſs ſtopper, and ex- 
poſed. it. to the light of che ſun. Three hours 
_—_— I found the WIR filled with red vapours; 
the ſame happens when the phial is ſet on a 
German earthen-ware ſtove; but it requires 
four weeks before the red colour becomes 
diſcernable.” Dr. Harrington ſays. in his 
Thoughts on Air, p. 30.“ Mr. Kirwan, in op- 
polition to Mr. Scheele's experiments of the 
nitrous acid being phlogiſticated from expoſure 
to the ſun, ſays in his notes upon Mr. Scheele's 
book, p. 230.“ © By pure nitrous acid, the 
author means the dephlogiſticated colourleſs 
nitrous acid. I have expoſed this in a phial 
half full, and cloſed with a glaſs ſtopper, to 
the ſolar light, and in a quarter of an 1 
found it phlogiſticated; but when the phial 
e rj full, this did not happen, though I 
expoſed it two \ hours to.the ſame light, It ap- 
peared: to me in the firſbvaſe, that the "= 
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only was acted upon, being changed from 
white to red; this vapour was abſorbed by the 
liquor which then became greeniſh, In this 
caſe, the vapour may have taken phlogiſton 
from the air, whoſe capacity for containing 
fire was increaſed; this I am the more inclin- 
ed to ſuſpect, becauſe the more of the bottle 
was left empty, the deeper green the liquor 
appeared to me to aſſume.“ . 
But unfortunately for this theory; inſtead 
of the air being better, (which it muſt have 
been agreeable to this opinion, and likewiſe the 
general one of injured air being phlogiſti- 
cated) upon examination it has become highly 
noxious.“ | „ 
Dr. Prieftley ſays, Philoſ. Tranſ. vol. Ixxix. 
p. 441. My friend Mr. Kirwan, however, 
having always ſuſpected, that the air was a 
principal agent in the buſineſs, I at this time 
gave particular attention to this circumſtance; 
ſuppoſing that, if any part of the common air 
had been imbibed, it muſt have been the 
phlogiſticated, and that it was the phlogiſton 
from this kind of air which had phlogiſticated 
the acid. The real reſult, however, was not 
ſo much in favour of this ſuppoſition as I had 
expected; for the principal effect of the pro- 
ceſs was the emiſſion of dephlogiſticated air, ſo 

vat the acid ſeems to become what we call 
phlogiſticated, by parting with this ingredient 
m its compoſition.” | 
The reader muſt excuſe my not following 
Dr. Prieſtley through all his calculations in this 
"7a WES paper, 
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paper, as I do not chink that his hypotheſis, 
and mode of reaſoning” upon it, deſerve ſuch 


attention. He now leaps to the oppoſite 


ground. and ſuppoſes that the vapour emitted 
from the heated acids, is dephlogiſticated air; 
and he endeavours to prove it by calculations, 
which are equally as erroneous, being upon 
as wrong a data as his hypotheſis. In this caſe 
there is an exact conformity between them. 
But the Doctor, who is indefatigable, (this 
is one of his chief talents as an author) pro- 
duces another paper to the Royal Society, in 
favour of his e hypotheſis. And here 
I would obſerve, that the Doctor muſt exert 
himſelf in behalf of his hypotheſis, as the opi- 
nion, that the acids are formed of different airs, 
is principally founded upon the doctrine of 
different airs entering into the compoſition of 
water : Therefore, as he himſelf has, after Dr. 
Harrington, endeavoured to deſtroy that hy- 
potheſis, the other muſt ſtand upon unſafe 
ground. But what is it Dr. Prieſtley cannot + 
do? All muſt bow to his ſuperior talents : 
Therefore, confiding in this ſuperiority, he 
ſends the Royal Society another paper, which we 
ſhall examine. He begins, p. 289. © In my late 
experiments on the phlogiſtication of ſpirit of nitro 
by heat it appeared, that when pure air was ex- 
pelled from what is called dephlogiſticated ſpi- 
rit of nitre, the remainder was left phlogiſti- 
cated. This I find abundantly confirmed by 
repeating the experiments in a different man- 
ner, and on a larger ſcale; and I have pple 


15 
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che ſume proceſs: to other acids and liquors of 


a different kind. From theſe it will appear, 


that oil of vitriol and ſpirit of nitre, in their 


moſt dephlogiſticated ſtate, conſiſt of a proper 
ſaturation of the acids with phlogiſton, ſo that 
what we have called the phlogi/tication of them, 


ought rather to have been called their mw” 


phlogiflication. © 
- + I began with treating a quantity of oil of of 


vitriol as I had done the ſpirit of nitre, viz: 


expoling it to heat in a glaſs tube, hermeticall: 
ſealed, and nearly exhauſted ; and the reſult 
was ſimilar to that of the experiment with the 
nitrous acid, with reſpect to the expulſion of 
air from it, though the phlogiſtication not ap- 
pearing by any change of colour, I did not in 
this method aſcertain that circumſtanee. The | 
particulars were as follow : | 
“After the acid had been made to boil ſore 
time, a denſe white vapour appeared in quick 
motion at a diſtance above the acid, and tho, 
on withdrawing the fire, that vapour diſap- 
peared, it inſtantly re-appeared on renewing 
the heat. When the tube was. cool, I opened 
it under water, and a quantity of air ruſhed 


out, though the acid had been made to boil 
_ violently while it was cloſing, ſo that there 


could not have been much air in the tube. 
This air, which muſt therefore have been ge- 
nerated in the tube, was a little worſe than 
common air, being of the ſtandard of 1.12 


when the latter was 1,04. I repeated the ex- 


periment” 


BH, 
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periment ſeveral times, and always with wa 
fame reſult. * 

„That this air ſhould be worſe chan com- 
mon air, I cannot well explain. But in my 
former experiments it appeared that vitriolic 
acid air injures common air; and that in pro- 
portion as pure air is expelled from this acid, 
and the remainder becomes phlogiſticated, or 
charged with vitriolic acid air, clearly Ae 
ed in the following experiment. 

1 Making a quantity of oil of vitriol boil in 
a glaſs retort, and making the vapour paſs 
through a red-hot earthen tube, glazed inſide 


and out, and filled with pieces of broken tubes, 


I collected the liquor that diftilled over, and 
found it to be the ſame thing with water im- 
pregnated with vitriolic acid air. The ſmell 
of it was exceedingly: pungent, and it was evi- 
dent, that more of this air had eſcaped than 
could be retained by that quantity of water, 
The oil of vitriol uſed in this proceſs was 1 0z. 
gdw. 18 gr. and the liquor collected was 6 dw. 
1a gr. When] colleQed the air that was pro- 
duced in this manner, which I did not do at 
this time, it appeared to be very pure, about 
the ſtandard of 0.3 with two equal meaſures of 
nitrous air. 

At another time, 3 10z. 11 dw. 
18 gr. of oil of vitriol, of the ſpecific gravity of 
1856 (that of water being 1000), I collected 
19 dw. 6 gr. of the volatile acid, of the ſpecific 
gravity of 1340, and 130 0z, meaſures, of de- 

5 phlogiſticated 
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phlogiſticated air of the pureſt kind, viz, of the | 


ſtandard of o. 1 5. 


elt is eaſy in this manner to collect a great 
quantity of dephlogiſticated air; but the prin- 


cipal objection to the proceſs 1s, chat after ufing 4 


a few times, the earthen tubes become tender, 
and too eaſily break, efpecially in heating or 
cooling. It is alſo: difficult to 7 vole the retort 
containing the acid and the earthen tube. The 
air produced in this manner is filled with the 
denſeſt white cloud imaginable. 

4508 Going throught the ſame proceſs with 

rit of nitre, the reſult was in all reſpects ſimi- 
tar, but much more ſtriking, the production 


of both dephlogiſticated air and phlogiſticated 


acid vapour being prodigiouſly quicker, and 
more abundant. Expanding 5 oz. 8 dw. Ggr. 
of ſpirit of nitre, I collected 600 oz. meaſures 
of very pure dephlogiſtieated air, being of the 
ſtandard of o. 2. I alſo eollected 1 02. 7 dw. 
14 gr. of greeniſh acid of nitre, which emitted 
copious red fumes. All the apparatus beyond 
the hot tube was filled with the denſeſt — Va- 
pour, and the water of the trough in which 
the air was received, was ſo much impregnat- 

ed with it, that the ſmell was very ftrong'z 
and it ſpontaneouſly- yielded nitrous air ſeve- 
ral days, juſt as water does hen impregnated 
with nitrous vapour. Perceiving the emiſſion 
of air from the Water, after it had ſtood ſome 
time, I filled a jar containing 30 o meaſures 
with it, and without any heat it yielded 20 
meaſures of the ſtrongeſt nitrous air. oy 
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Does this require a comment? My reader, 
if he remembers what I have already ſaid, 
may anticipate me in my explanation. The 
vitriolic acid becomes phlogiſticated, yet at the 
ſame time diſcharged an air worſe than com- 
mon air, which, ſay they, contains three parts 
of phlogiſticated, to one of dephlogiſticated 
air. A moſt ridiculous explanation: For, if 
vitriolic acid air injures common air, why 
ſhould it injure it's own dephlogiſticated air 
it had juſt parted with? Beſides, if the vitriolic 
acid injured the air, the acid would become 
dephlogiſticated ; but, agreeable to Dr. Prieſt- 
ley, it becomes highly phlogiſticated in the pro- 
ceſs; and more particularly the nitrous acid, 
which has conſiderably a greater power of in- 
juring common air, gives out, in this ſame 
procels, pure air which is not injured ; though 
it is likewiſe in contact with the nitrous acid, 
and its vapour is the ſame as in the proceis of 
the vitriolic acid. | Ek 
I need, I think, ſcarcely mention, that the 


ſtrong acids ſaturate themſelves with a great 


quantity of fire, and become phlogiſticated ; 
that the nitrous acid becomes 10 highly phlo- 
- giſticated, as to emit a rich vapour or phlogiſ- 
ticated air, (erroneouſly ſo called, but 1 muſt 
give them their names) being the acid vapour 
highly ſaturated with phlogiſton. That this 

air is produced from the acids by heat, Mr. 
Scheele found in the diſtillation of the nitrous 
acid. And I will inform Dr. Prieſtley of ſome- 
thing, which very probably he MBE, not 
8 ow. 


1 
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, KEnow. If, upon expoſing theſe acids to great 
\ heat, he chuſes to examine this vapour of air 
in the different ſtages, he will find it at firſt 
what he calls phlogiſticated: But, by {till go- 
ing on with the proceſs; it will get ſo great a 
ſaturation of phlogiſton, as to form his dephlo- 
giſticated air. As to the acids paſſing through © 
hot tubes, and forming air of different ſatu- 
rations of phlogiſton or fixed fire, which is his 
other experiment; it is the very ſame as that oſ 
the aerial acid or fixed air. This air, by hav- 
ing the electric fire paſs through it, will form 
different faturations; viz. phlogiſticated, de- 
phlogiſticated, and inflammable airs: Or heat, 
acting upon it when united to calcareons earths; _T. 
will do the fame. If this explanation is not 
deemed ſufficient, we can make it ſtill more 
evident, For, by adding ſpirit of wine or the 
eflential oils to the nitrous acid, we can make 
it form all theſe different ſtates of phlogiſton 5 
viz. dephlogiſticated airs and the phlogiſticat- 
ed acid vapour. But had Dr. Prieſtley con- 
deſcended to attend to what Dr. Harrington 
ſays, he could not have been at a-loſs to acs 
count for theſe phenomena. Dr. Harrington 
fays in his Thoughts on Air, p. 309.“ As we 
have all along proved the identity of the clec- 
tric matter with phlogiſton, it being allowed 
by all chemiſts, fo we thall ſhew its effects up- 
on different bodies. Mr. Henry in his preface 
(p. 14.) to the tranſlation of Mr. Lavoifter's 
eſſays, ſays,” Dr. Prieſtley having mentioned 
his Min formed fulphur by che union of in- 
24011 B b flammable 
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flammable air with vitriolic acid, as a proof 
of the ——__ that air with phlogiſton-; 
he adds, that he had alſo proved, more unex- 
ceptionably than before, that the electric mat- 
ter contains phlogiſton, by making it to paſs 
co h the air, confined by the acids, in 

—ů When, ſays he, I uſe the hes . 

NS eſticated marine acid, the air is diminiſh- 
6d by the proceſs, and dephlogiſticated. If I uſe 
the 2 horic acid or the Pblogiſticated allali, the 
air 18 firſt diminiſhed,” and then increaſed by 
an addition of inflammable air. If I uſe 
VITRIOLIC ACID or the NITROUS ACID, there ts 
a produttion of DEPHLOGISTICATED ATR, faſter 
than the electricity can injure it. 

In the firſt inſtance the marine acid being 
dephlogiſticated, will naturally attract phlogiſ- 
ton, therefore the air 18 decompounded. 

In the ſecond inftance with the phoſpho- 
ric acid, or the phlogiſticated alkali, the elec- 
tric matter paſſing through them, there is a 
generation of inflammable air. We have 
thewn that the phoſphoric acid has ſo great at- 
traction for fire or phlogiſton, that when it is 
expoſed to a great hear, phoſphorus will be 
produced ; that, when united with the calx of 
lead, they will produce inflammable air. And 
the connection between the alkalies and in- 
flammable air is well known. The electrical 
matter will turn alkaline air inflammable. 

* The third inſtance of the vitriolic acid and 
nitrous acid, generating dephlogiſticated air 
with it, may be _ accounted for, I ſup- 

poſe 
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poſe it will not be diſputed that the electrical 
matter reduces the calces of metals by giving 
them phlogiſton; that it forms alkaline bodies 
into inflammable air by giving them phlogiſ- 
ton; and likewiſe the phoſphoric acid into in- 
flammable air from this cauſe. i 

FTheſe facts being granted, can it be ſup- 
poſed that it can form the vitriolic and nitrous 
acids into air by dephlogiſticating them? One 


of the acids to be formed by it into inflam- - 


mable air, and the other into dephlogiſticated 


air, are ſuch paradoxes as cannot be admitted. 


No, they have all received phlogiſton, only the 
phoſphoric acid has received a higher impreg- 
nation. This is demonſtrable; for if this air 
that is formed from the nitrous and vitriolic 
acids in this proceſs, be expoſed to the nitrous 
acid, the air will be decompounded, and the 
acid ſtrongly phlogiſticated; nay, by a peculiar 
nitrous and vitriolic acid, I have, by continu- 


ing the proceſs for a long time with the elec- 


trical matter, formed them into an inflam- 
mable air. Theſe are ſuch obvious facts, as 
muſt force conviction. Chemiſts have at- 
tempted to account for theſe phenomena in a 
very vague manner indeed. Mr. Henry ſays, 
p. 15.” Nov, from whence can this dephlo- 
giſticated air proceed, but from a decompoſi- 
tion of the acids by the phlogiſton of the elec- 
tric matter, in which the pure air is ſeparated, 
while the phlogiſton, combining with the re- 


maining part or baſis of this acid, forms a 


ſulphur ?” 
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To ſuppoſe that theſe: acids, by receiving 
phlogiſton, ſhould produce dephlogiſticated 
air, is a moſt ſingular ſuppoſition indeed. If 
we add phlogiſton either to the nitrous: or vi- 
triolic acids, we. produce nitrous and vitriolio 
airs, But is it poſſible that phlogiſton being 
added to one acid could make it part with de- 
phlogiſticated air, and cauſe the other to part 
with inflammable air? Then, agreeable to this 
theory, the nitrous and vitriolic acids are 
formed of empyreal air, and the phoſphoric 
acid of inflammable air. But in burning ſul- 
phur, pyrites, &c. Mr. Lavoiſier found a quan- 
tity of empyreal air abſorbed, and they turned 
to the vitriolic acid. Therefore, agreeable: to 
this theory, if you burn phoſphorus there is 
an equal quantity of empyreal air abſorbed, 
{which he r hirhklaify) but then 
the phoſphoric acid with this electrical matter 
ſhould yield empyreal air, as well as the other 
acids, if this be true. However, it yields an 
air, which they ſay, is the oppoſite to it, viz. 
inflammable air. n K e Tz 
There is juſt the ſame objection to their 
theory of che acids forming airs with earths, 
Mr. Lavoiſier ſuppoſes it is by the empyreal 
air being ſet looſe. Then, how comes ſome 
acids, viz. the phoſphoric, the vegetable, the 
aerial acid, with theſe bodies to form inflam- 
mable and phlogiſticated air; and the other, 
vix. the nitrous and the vitriolic with them to 
form empyreal air. Beſides, in introducing 
this theory, we deſtroy Stahl's great doctrine of 
5 8 Phlogiſton. 


1 But in Rape are reall 1 
elde Tur 5 hrs ba, . = 
that every new experiment gives à different - 1" 
Hypotheſis, and all the: old N are ſet | 
at nought.“ 2 1 6r6th 

But what appears mol Ne is, 
that Dr: Pri „ after he had been labouring 
to prove, that lmmable and dephlogiſticat- 
ed airs form water and the nitrous acid, ſhould; 
with the ſame opinions, and hypotheſis, en- 
dea vour to prove, that the nitrous acid is form- 
ed of r e er and ve 
cated airs. 

In chis mode eee proceeds upon 

no confirmed data, but only adopts the fanciful 

conjectures of the moment; and ſuch are the 
theories of our modern chemiſts. Dr. — 

has made experiment upon experiment, which 08 

compoſe many large volumes; and his opis, 1 

u eee 4 apr experiments have been 


| ww Wente, | 


* 5 vitjoud wack is abe we. deph 
air is admitted to nitrous air z or, according to this t eo 
dephlogiſticated nitrous vapour and phlogiſton, do bean, 

principles, together with water, which is requiſite,” at Gal | 

to the forming of an union between them, make nitrous acid. 
If ſo, this acid muſt conſiſt of dephlogiſticated ait, dephio- 

iſticated nitrous vapour, phlogiſton, and water. In the 
Ptution of metals in this acid, 3 the 6 firſt and laſt men- 
tioned of theſe four elements, toget 2 of the third, 
muſt unite with the calx of * — ile the ſecond. 
joined with the remainder of the third (or which is the ſame | 
thing with phlogiſton from the metal) conſtitutes nitrous air. © + LY 
I do not need to add that Iatem heat feems to be a neceſſary ; $8 
* in every kind of air, See ** Experiments, | 

VI. page 41. 


190 A TxZATISsE on AIR. 


cContinually changing: Still in the dark, he 
could ſee no object diſtinctly. This induced 
him to follow an imagination unimpreſſed with 
the firſt rudiments of chemiſtry, and his great 
name has given authority to his conjectures. 
It ſurpriſes me not a little to ſee Dr. Prieſt- 
ley change his ground, with reſpect to the pro- 
ceſs of reſpiration: This was the proceſs upon 
which Dr. Harrington firſt attacked him. That 
chemiſt would have it to be a dephlogiſticat- 
ing proceſs to the air; whereas Dr. Prieſtley 
maintained it to be a phlogiſticated one. But 
the Doctor, who muſt be allowed to poſſeſs great 
penetration, finding his own ground untenable, 
ſhifts, like a wary general, to that of Dr. Good- 
wyn; yet would not, upon any conſideration, 
ſuggeſt any thing concerning Dr. Harrington's 
hypotheſis. However, I am afraid, that when 
this ground, I mean Dr. Good wyn's hypotheſis, 
comes to be fairly examined, it will be found 
equally untenable. I can ſcarcely think, that 
ſo penetrating and knowing a man as Dr. 
Prieſtley, can be ſerious in the choice of his 
preſent ground. Probably he has choſen it, 
through political policy, of obſcuring the ſub- 
ject. Being ſo accuſtomed to conquer, he can- 
not ſupport, even the idea of a defeat. 


© 


by 


The Doctor begins with his experiments and 
arguments upon the burning of charcoal in at- 
moſpherical air, from which he eſtimates the 
quantity of dephlogiſticated air turned into fix- 
ed air: But I ſhall enlarge no farther upon this 
By HATTIE 4 | Ne Wrong 


the life of ani 
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wrong data. My reader m ee, W, <4 
that part of the fixed ares N the 
charcoal; - . nr WT 197 33675 kt 21 0 eaty 
The Doctor's next data is taken from his 
own reſpiration. He breathes a certain quan- 
tity of air; and by examining the air after re- 
ſpiration, he finds that both the dephlogiſti- 
| cated air, and great part of the phlogiſticated 
air have diſappeared. Hence he conclades; 
that a great part of the dephlogiſticated air is 
received entire into the blood, only a ſmall 
part of it being turned into fixed air. It is 
matter of ſurpriſe, that Dr. Prieſtley, after 
being ſo long converſant with aerial experi- 
ments, ſhould bring theſe experiments to prove 
ſo ſingular an hypotheſis. A 1 ah | 
In the firſt plage, the Doctor is for making 
Ti act differently upon reſpir- 
able air, to what the life of combuſtion. does, 
and likewiſe putrefaction. But there is no fact 
in chemiſtry better eſtabliſhed than this, that 
the air is acted upon by theſe proceſſes in the 
ſame manner. Again, which is ſtill more ſur- 
priſing! The Doctor makes phlogiſticated air 
neceſſary to reſpiration; as a conſiderable great- 
er quantity of it, than of dephlogiſticated air, 
diſappears in reſpiration, Here Dr. Blagden's 
explanation will no ways aſſiſt him to get out 
of the dilemma. The Doctor ſays, Philoſo- 
phical Tranſactions, vol. Ixxx. p. 110 © But, 
_ at. theewbliging ſuggeſtion: of Dr. Blagden, I 
now think it more probable, that the deficien- 
cy of phlogiſticated air was owing to the 
1 | greater 
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greater proportion of it in the lungs after tlie 


proceſs than before. But why is only phlogi- 
ſticated air left in the lungs? Why not the fix- 
ed air, into which the dephlogiſticated air muſt 
have been turned? Nay, why not dephlogiſti- 


cated air? Indeed, that the lungs: have not 


—_— 


other mice into what remainder o 


power to turn all the factitious dephlogiſticat- 
ed air into fixed air, has been fully ſhewn by 
Dr. Harrington, Mr. Scheele, and even by Dr. 


Prieſtley himſelf 


The Doctor, who is confined in his chemical 
opinions, to his experiments in gun barrels, 
&c. never takes a more extenſive field. But 


if he will conſider, that his theory ſuppoſes, 


that dephlogiſticated air is the acidifying prin- 
ciple; and if ſuch a quantity of dephlogiſti- 
cated air is received every moment into the 
blood, what muſt a ſheep's blood be, which is 
formed from the watery aceſcent vegetables, 
and with all this aceſcent air. What fupplies 
its fat that ix poſſeſſes in ſuch great abundance? 

5 | rote nd wee {1557 5 Thee 


ln the preceding experiments, and ſeveral others which 
I made about the ſame time, I found that mice would not 
live in dephlogiſticated air till they had completely pblogiſtt- 
cated it, though they lived longer in it than, in proportion to 
its purity, with reſpe& to common air; and for this I cannot 
aſſign any ſufficient reaſon. I had once imagined that this 
was owing to my being obliged to make the mice paſs through 
a quantity of water, by which the air was 435 57 but 1 
put a mouſe through the fame water into a quantity of com» 
mon air, ani it lived in it till it was thoroughly phlogiflicated. 
This may deſerve a farther ings I ſhould bave put 
| the dephlogiſticated air, 

See Prieftley's Experiments, vol. V. p. 163. 
076572 | 
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nes bo an ö And likewiſe, 
that they are a high phlogiſtic body, is equally 
as well aſcertained by the great Gabis and 
every other eminent phyſiologiſt, But to ſa- 
tisfy the Doctor by chemical experiments; H 
Fou take phlogiſton in any form; either as an 
alkaline ſalt, oil, &c. and add them to the ve 
nous blood, they will immediately change it to 
the colour and qualities of arterial blood; the 
ſame as it receives when it comes in contact 
with the air. But if you apply an aceſcent bo- 
dy to the arterial blood, it immediately turns it 
to the colour and quality of the venous. 
The Doctor talks of the dephlogiſticated air 
carrying the phlogiſticated air along with it 
into the blvod, as if there was ſome ſtrong at- 
traction between them. But, in combuſtion, 
when the air is imbibed by ſulphur and phof- 
phorus, they are not imbibed together. 
However, according to theſe experimentb of 
Dr. Prieſtley, phlogiſticated air is more neceſſa- 
ry to reſpiration than dephlogiſticated air, as 
more of tlie one than of the other diſappears. 
But let the Doctor only try the experiment up- 


on animals, Which have no hypothefis to eflablgſh, 


and he will find very different reſults : We 
ſhall quote ſome of his own experiments. He 
ſays; vol. V. p. 161. But to make the exper- 
ment in the moſt unexceptionable manner that 
I could contrive, I, in the next place; got rwo 
mice, of nearly equal ſize; and pur them into 


exactly equal quantities; viz, about five ounce 
ngen 1 meaſures, N 
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meaſures, of che ſamedephlogiſticated air (the 


. 


meaſure of its purity, with two equal quanti- 
ties of nitrous air, being o. 24) in nearly equal 
and ſimilar glaſs jars, one ſtanding in lime- wa- 
ter, and the other in common water. Both the 
mice continued in chis ſituation ſomething 
more than two hours and an half, after which 
the air which had been confined by — 
appeared to be reduced in the proportion of 
to 5 1-4 the meaſures of the teſt being o. 96; and 
the air which had not been confined by lime- 
water was diminiſhed in the proportion of 9 to 
6 3-4; the meaſures of the teſt being 6.98. Both 
the mice, though kept pretty warm, laboured 
alike with a difficulty of reſpiration, ſome time 
before I put an end to the experiment. In 
the courſe of it I agitated the lime-water a 
little now and then, in order to make it abſorb 
the fixed air the better, by admitting freſh 
lime- water to the air that had been reſpired.“ 
Mr. Scheele, by the reſpiration of bees, turn- 
ed a large quantity of dephlogiſticated air en- 
tirely i into fixed air. See likewiſe Dr. Craw- 
Ford's experiments upon the reſpiration of a 
pig: But neither the mice, the bees, nor the 
pig, had any hypotheſis to eſtabliſh; nor were 
their lungs ſo capacious as to ſecrete all theſe 
airs. You may, by laborious breathing, act 
upon almoſt any air. Mr. Scheele, — 
knowledge of experiments was deficient to 
none, ſays, p. 160. „I filled a bladder with 
| wal, (No from iron filngs, and acid of vi- 
(No« 30, letter Oi and. inhaled it in the 


e manner 


w_ 
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manner deſcribed before (No. 48.) J could in- 
| hale it no more than twenty times; and hav- 
ing again recovered in ſome meaſure, I again 


expelled the air from the lungs as much as. 


poſſible, and then drew in again this inflam- 
mable air. After ten inhalations I found my- 
ſelf obliged to leave off, and found that it was 
no more inflammable, nor would it unite with 
lime-water; in a word, it was foul air.” 

The Doctor may ſoon know by an eaſy ex- 


| petiment,! if there is any analogy between the 


life of animals and the life of flame, the latter 
turning dephlogiſticated air into fixed air; and 
alſo, if he will reflect, that fixed air is fifty 
times more eaſily imbibed by water or moiſ- 


ture, than dephlogiſticated air. I ſay, the ex- 


periment is eaſily made: Agitate fixed and 


dephlogiſticated airs and water together, and 


fee which the water more readily imbibes: 
That there is water and agitation in the act of 


reſpiration, particularly the latter, is what eve- 


ry one muſt be ſenſible of. The Doctor, E am 
ſure, would breathe hard while ne to 
eſtabliſh his hypotheſis. 
I will now give you Dr. Harrington' 8 explas 
nation of this proceſs, made public by him in 
1780, His-proofs are clear, and ſuited to the 


" underſtanding of every chemiſt, that is not 


bewildered and infatuated with the new che- 


mical doctrines, and the experiments of glaſſes, 


barrels, &c. He proves that atmo; 1 
Cr air, or at leaſt the richeſt part of it, is 
E of fixed air and water highly n 
Cc 2 


on” 


{ 


. 


»- 
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and neutralized with fire, or with the rays of 
the ſun. That upon this air's being expoſed 
to the blood; the blood, as having a greater 
attraction for the air's fixed fire, attracts it, 
and; leaves the fixed air and the. water in the 
expired air. He alſo proves that as there is 
a great depoſition of water upon the lungs, ſo 
it is abſorbed into the blood: And that the 
water carries a part of this fixed air along with 
it into the blood, which ſeems probable; becauſe 
the water has fifty times a ſtronger affinity for 
fixed air, than it has for dephlogiſticated air. 
Likewiſe, that the high faQutious dephlogiſti - 
cated air, is not ſo eaſily turned to fixed air. 
This is evident in the reſpiration of the mice 
Jaſk no quoted; therefore the mice could not 
live ſo well in it, as in atmoſpherical air, till 
they had injured it. I Dr. Prieſtley and other 
chemiſts will not bewilder themſelves with 
freſh. experiments, but only attended to Dr. 
Harrington's, explanation of thoſe. already 
made, they would ſoon come. to the true 
knowledge of what they are in queſt of. Nay, 
they will attain to this, if Dr. Prieſtley and 
others but act up to- what he himſelf ſays in 
the preface to his laſt vol. Let us not, hows 
ever, contend about merit, but let us all be in- 
tent on forwarding the common enterprize, 
equally, enjoy any progreſs. we. may make to- 
wards ſucceding in it; and above ali, let us 
acknowledge the guidance of that Great Being, 
u has put a ſpirit in man, and'whoſe inſpiration 
4 Fort hin underflanding,” l 52 nk el 
T2740 3 | 


Dr, 
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Dr. Harrington intended to have 2 
| full hiſtory of animal and vegetable wich 
all the phenomena of the animal heat, muten DD 
lar motion, glandular ſecretions,  &c, The 
explanation how the air acts upon the blood, 
being only a preface to that work. But the 
treatment he has received, has checked his re- 
ſearches. His labours (to uſe: his own words) 
inſtead of having met with that encqurage- 
ment, which might incite him to promote 
the advantage of ſcience, have been treated 
with neglect and inſolence. Owing to this it is, 
that latter ly his time has been employed, not in 
the inve/tigation. of nature's truths ; Ne in the 
correction of modern cbemicul errors. 1 ring the 
alarm- bell to ſcience and to truth. | 
The Doctor is now obliged: to adopt the 0 
pinion that dephlogiſticated air contains a great 
quantity of water. But had he attended to 
Dr. Harrington's experiments, he would have 
ſeen, that animal moiſture is principally re- 
ceived fromithe air, upon its decompoſition by 
the lungs; and likewiſe, that the moiſture of 
expired air comes from the air, and not from 
the lungs. Dr. Harrington has ſhewn, in his 
Thoughts on Air, how this water of compoſi- 
tion, as he calls it, is united to 15 acid and the 
fixed fire. 
Dr. Harrington's ſyſtem of airs did not ori- 
ginate from the experiments of gun barrels, &c. 
but from an accurate obſervation of nature. 


Take an egg, and examine its ſiuids; they are 


b _ pas Co of a watery * ; 
| ut 


* 
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but expoſe it to the air, and it will become 
highly putrid: Its fluids are changed from a 
pure ſtate to one highly alkaleſcent and noxi- 
ous, emitting a moſt nauſeous ſtench. I need 
not enlarge upon this topic, as every one muſt 
be acquainted with the phlogiſtic alkaleſcent 
ſtate of its putrid fluids. Then, how muſt the 
egg have received all this alkaleſcency? From 
the air, no doubt, as there was no other body 
that ated upon it. The air, according to their 
opinion, is highly phlogiſticated; then the 
wonder ſtill inereaſes, as we have not only the 
phlogiſton of the putrid egg, but alſo the phlo- 
giſton which the air has received, to account 
for. According to Dr. Prieſtley's explanation, 
one egg will phlogiſticate two thouſand gallons 


of air; therefore, agreeable to his experiments, TE 


this egg mult have given to the air, one thou- 
land gallons of inflammable air; or, accord- 
ing to Lavoiſier, ſome ounces of charcoal; or; 
to others, an immenſe quantity of phlogiſton. 
My reader muſt excuſe me, if I cannot bring 
myſelf to believe, that this fine, mild, bland 
. could poſſeſs ſo much phlogiſton, as not 
only to turn it into a ſtate ſo highly putrid and 
offenſive, but even to phlogiſticate ſuch a quan- 
rity of pure air. And I beg leave to diſſent 
from the opinion of rhoſe chemiſts who believe 
it; their reaſons and chemiſtry being ſo very 
different from mine. 'To convince their Judge: 
ment that they are wrong, is perhaps not in 
my power; yet I hope, I ſhall be able to con- 
vince their ſtomachs, | Let thoſe who hold the 
4 opinion 
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opinion I am combating, firſt ſwallow-a ſound 
egg, and then a putrid one, and I am ſure their 
ſtomachs will be convinced, and of courſe their 
heads; the ſympathy and relation between 
theſe two parts of the body, being ſo near and 
intimate: After this doſe they would, I think, 
be of my opinion. Mr. Lavoiſier is ſo much 
ſtruck with the ſtate of putreſcency, that he 
wonders that chemiſts have not been more at- 
tentive to it: Some chemiſts have not paſſed 
it by; for, if he will pleaſe to attend to what 
Dr. Harrington ſays in his publication in 1780, 
he will there ſee the proceſs of putrefaction 
fully demonſtrated and proved. In the putre- 
faction of vinegar, the acid is turned alkaleſ- 
cent. See Dr. Harrington. 

It will, no doubt, be expected chat I ſhould 5 
take notice of the Haerlem experiment of paſl- 
ing the electrie ſpark through water. They 
employed a tube hermetically ſealed at one 
end. and the other opening into a reſeryoit.of 
diſtilled water. At the ſealed end a golden 
wire was inſerted ſo as to project an inch and 
half into the tube. At the diſtance of five 
inches and one-eighth was another wire, which 


was carried through the open extremity: Ihe 


firſt was connected to the prime conductor of a 
very powerful electrical 3 the other to 
the outer ſurface of a Leyden vial, the bottam 
of which communicated with che prime con- 
ductor, and which had a ſquare foot of li, 
As thoſe wires, therefore, formed, b 1 15 
of the water, the electrical — Fark 

| " | - wg was : 


- = 
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Vous paſſed through the fluid; and ſoon after 
_ Tome very powerful ſhocks had been given, 
bubbles of air appeared in the water and gra- 
dually collected into large mafſes. When the 
column was ſo great as to extend to the end 
of the ſuperior wire, the whole inflamed, and 
a very ſmall reſiduum was left.“ Now the 
' phenomenon is nothing elſe bat this. The 
electric fire unites itſelf to a part of the water, 
Forming an electrical vapour or cloud, the ſame 
as the phenomenon we ſee in the clouds. 
When the vapour is fo confiderable as to ex- 
tend to the point of the wire, and come within 
the influence of the electrical fluid, it ſtrikes 
the vapour or cloud, ſo as to break it with an 
electrical exploſion; juſt as when a cloud is 
ſtruck with the electrical fire, it will burſt and 
explode, 1 8 | 
Dr. Harrington has fully ſhewn how theſe 
henomena take place in the exploſion of in- 
ammable and dephlogiſticated airs. In the 
exploſion, the fixed fire of theſe airs is ſet looſe zu 
the acid of the dephlogiſticated air, and the 
water of both airs being in the reſiduum. If 
there is a great proportion of inflammable air, 
it (as he moſt ſatisfactorily ſhews) flies off with 
the acid, producing the explofion'; but if in 
leſs proportion, it only decompounds the de- 
hlogiſticated ' airs into an acid and water. 
But for a more full explanation of all theſe 
phenomena, the reader may confult his Letter 
to Dr. | Prieſtley and others; in which he | _ : 
= „ ESD STING OAT 3 93H - 11 
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ſee thieſs experiments' diſcuſſed = very clear. 
and extenſive manner... i ,, 
The Royal Society eve pul great attention 
to every experiment upon air: And indeed it 
1s, and has been for ſome time paſt, a favou- 
rite ſubject of inveſtigation all over Europe. 
1 have given a regular detail of the different 
| e upon that ſubject, preſented to the 
2 ſince Dr. Harrington's Letter was 
publiſhed. Mr. Milner's paper comes now 
under our obſervation. He thought he de- 
tected the volatile alkali, by paſſing dephlogiſ- 
ticated nitrous air through a gun barrel. 
There is nothing wonderful in this For, the 
effect of paſſing the nitrous acid and phlogiſton 
through a heated gun barrel would be this; 
the acid then, having as it were an opportuni- 
ty of ſaturating itſelf with more phlogiſton 
| from the iron, would be fo concentrated as to 
give the alkaline ſmell. But this ſtrongly con- 
firms our hyporheſis; viz. that alkalies are a 
concentration of fire; and that the volatile al- 
kali is a high concentration, fimilar to inflam- 
mable air. Nay, it proves itſelf; as the vola- 
tile alkali may be formed into inflammable air 3 


for Mr. Milner's dephlogiſticated nitrous air, 


which produced the alkali, is formed from the. 

inflammable air of the metall. 
But, as our modern chemiſts are apt to won! 
der at any experiment they think new, ſo Mr. 
Milner calls the production of the nitrous air, 
by paſſing the volatile alkali through manga- 
neſe. in a d gun barrel, a wonderful tranſ- 
Dd mutation. 
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mutation- He thought that the nitrous air 
was produced by the dephlogiſticated air of 
the manganeſe | and the phlogiſticated air, 
vrhich according to him, the volatile alkali was 
fuppoſed to poſſeſs. However, the experiment 
is nothing more than this, The gun barrel 
heated by the charcoal, expels the dephlogii- 
ticated air of the manganeſe; and, upon the 
volatile alkali coming in contact with it in the 
red hot tube, ſets them on fire; and the de- 
| phlogiſticated air is, by the intenſeneſs of the 
fire, decompounded into the nitrous acid. This 
will be the effect, if they are fired together out 
of the gun barrel ; which is ſo evident, that 
none can poſſibly miſtake it. The acid chen, 

(as Mr. Milner judiciouſſy en acts Aer | 
the iron, and forms nitrous air. 

Now, as this experiment can . 4 no 
other nation than the one we have given 
it, let me aſk Mr. Milner a few queſtions. 
Will not manganeſe, when expoſed to the heat 
that he placed in it, yield dephlogiſticated air? 
Will not this dephlogiſticated air and the vola- 
tile alkali, when formed into a vapour, burn 
together? Will not the combuſtion, under 
that intenſe degree of heat from the gun bar- 
rel, produce nitrous acid? The anſwers to theſe 
queſtions, which may be eaſily given, are a 
dals uflicient explanation of the phenomena. Mr. 
Milner's explanation is a very curious one, 
founded upon the preſent theories of bee 1h 
For, if it were from the union of the 
neee _ the eee 
vo 


volatile-alkali, ſuppoſing ir-contained:this airy 


and ſuppoſe theſe two airs would produce che 
mtrous acid, yet it would not have the effect 
he aſcribes to it. To make the experiment ac- 


cording} to his hypotheſis: Let him paſs the 
phlogiſticated air, and not the volatile alkali, 


through the manganeſe, and ſee if they will ? 


produce the ſame phenomena. In this cale, 
the phlogiſticated air, being free and diſengag- 
ed, ſhould at more ſtrongly upon the dephlo- 
giſticated air of the manganeſe; But that the 
volatile alkali does not poſſeſs any phlogiſti- 
cated air, being only one uniform fluid, ſeems 
true, from the following obſervations; Upon 


its being burned, a part may be left not ſo 
highly ſaturated with phlogiſton ; juſt as in 


metallic. earths, there is generally part left, 
which is not capable of being reduced: Even 
the inflammable air, from metals, has a ſmall 
quantity of ſimilar dregs. A thouſand ex- 
amples might be brought to prove, that this is 
the caſe with all bodies in nature. The at- 
moſpheric air is a perfect homogeneous fluid, 


the lame as milk: One part of it only, when 


| ſeparated, conſiſts of a richer fluid, ſimilar to 
cream; but while undecompounded, it is, like 
milk, one homogeneous, fluid. ; 


I cannot help ſmiling at the preſent mode 


of experiments, and the conſtruction of thoſe 


experiments, that are at preſent adopted. Mr. 


Milner, in paſſing the vapour of the nitrous 
acid through a heated gun barrel, filled with 
iron filings; ſays, * Firſt, nitrous air is formed, 

r + JNE-2 (6 
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then dephlogiſticated nitrous air; and laſtly, 
phlogiſticated air.“ Theſe changes to take place 
upon the vapour, while it is paſſing through 
the hot barrel, is a moſt ſudden tranſmutation 
indeed; bur ſuch are their theories, and ſuch 

their reaſonings. = | | 
I read in the analytical review- (juſt before 
the laſt ſheet was printed) an extract from Mr. 
Weſtrumb's experiments *. They very forcibly 
| 4 eee _ corroborate 


Mr. Weſtrumb obſerved, that on plunging a ſpoon filled 
with cinnabar into dephlogiſticated marine —— air, a copious 
white vapour aroſe, He afterwards introduced a ſtick of fir 
well covered with powdered cinnabar into the ſame kind of 
air, when a ſimilar vapour atoſe, the extremity of the ſtick 
was covered to a coal, and on performing the experiment in the 
dark, flame was frequently viſible. - Thirty or forty inches of 
the air, taken at the latter part of the proceſs in which it is 
made, was confined over water, and brought to a temperature 
of 60 or 709. Opening it ſuddenly, and throwing, into, it 
thirty or forty grains of cinnabar, a briſk inflammation aroſe, 
accompanied with a ſuffocating vapour; and a portion of 
marine ſalt of quickſilyer was found in the veſſel, without 
the leaſt we of ſulphur. Thirty grains of ſulphur being 
treated in the ſame manner, it was partly decompoſed, but 
without any appearance of inflammation or vapour. Cam- 
phor likewiſe did not inflame; but a portion of it aſſumed an 
oily form. Oil of cloves was heated without undergoing 
any change, Oil of turpentine grew warm, and was con- 
verted into reſin. Spirit of wine grew hot, ſmoked, but did 
not inflame, and acquired an agreeable ſmell, yet was not 
changed into zther. Magneſia combined with the gas with- 
put any heat ariſing. Aerated volatile akali formed ſal am- 
moniac, with heat, and ſome vapours. In all theſe experi- 
ments there was an abſorption of gas. Golden ſulphur of 
antimony was converted into white vapours, without inflam- 
mation, and produced butter of antimony : If introduced on 
the point of a ſtick of fir, the extremity of the ſtick was con- 
verted into coal. Kermos mineral inflamed with a clear rid- 

| | diſh 
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corroborate my principles of combuſtion, and 
that phlogiſton is concentrated fire: For, tho? 
Mr. Weſtramb made them with a different 
view, and to eſtabliſh opinions in oppoſition to 
ours; yet, if my reader will carefully run his 
eye over that extract, he cannot but conſtrue 
the experiments conformable to our hypothe- 
ſis, that phlogiſton is concentrated fire. Had 
I-ſeen them ſooner, I might have inter woven 
them into my arguments. | | 
wh, e | I beg 


diſh white light, accompanied with ſparks, and butter of an- 
timony was produced. Antimony produced a beautiful clear, 
white light, with ſparks the bottom of the glaſs became red- 
hot and the reſiduum was butter of antimony, Regulus of 
antimony gave the ſame reſults, Regulus of arſenic inflamed 
with a beautiful green and blue flame, and butter of arſenic 
was' produced. Regulus of biſmuth gave a clear, bright, 
| bluciſh flame; and the reſiduum was marine ſalt of biſmuth, 
Regulus of nickel burnt with a yellowiſh white flame, with 
ſparks, and left marine ſalt of nickel. Regulus of cobalt 
gave a blueiſh white light, and produced a marine ſalt of co- 
Patt, capable of making ſympathetic ink. Regulus of zinc 
burnt with a beautiful white flame, gave fewer ſparks than 
biſmuth, and produced marine ſalt of zinc. Tin filings 
burnt with a weak blueiſh flame, For this experiment, and 
the two following, there ſhould be no water in the veffel, and 
the gas ſhould be of a deep yellow. Lead filings burnt with 
a clear, white, and ſparkling flame. Copper filings gave a 
red flame. Tron filings burnt at the bottom of the veſſel with 
a red light. In all theſe experiments marine ſalts of the diffe- 
rent metals were produced. Forty grains of iron filings in 
eighty inches of gas, a ſmall quantiry of water being in the 
bottom of the veſſel, burnt in the fame manner, without 
detonating, or diſengaging inflammable air: Yet inflam- 
mable air ought to have been produced, if it ariſe from the 
decompoſition of water, and the baſe of vital air really con- 
ſtitute the difference betwixt common and 'dephlogiſticated 
marine acid. Quickfilver did not enflame, but loft its flui- 
dity, and was partly decompoſed. In all the experiments 


mentioned 
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treatment will not be the lame as Dr. Har- 
rington's; for, ſimilar opinions to his have 
been given, without ever hinting by whom 


* 
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they were firſt given; nay, even in ſome caſes 
delivered by others as their w m. 


% 


4; flatter myſelf that I Std K 


Harrington's theory of the aerial ſyſtem, 


therefore I ſhall keep watch very tenaciouſſy. 
But his theory mult ſtand firm, and no de- 


predlations upon it can eſſentially injure it; 


there being no doubt but time will do it juſtice: 
But it is very hard to have that time ſo lon 
procraſtinated. He, from great labour 
aſſiduity, and by ſtrict and accurate obſerva- 


tions and experiments in the different philoſo- 


- Phical 


mentioned ſince that with the Kermes mineral a large quan- 
tity of vapours of marine acid with a metallic taſte, and diſ- 
agreeable ſmell, approaching that of burnt horn aroſe. 
Aerated volatile alkali being firſt thrown into this gas, then 
an equal quantity of cauſtic volatile alkali, and afterwards a 
ſmall portion of regulus of antimony, a brilk detonation en- 
ſues. Cauſtic volatile alkali produces heat, and white vas 
rs. Two drams of cauſtic volatile alkali thrown at once 
into thirty or forty inches of gas, produce a red flame, re, 
ſembling the aurora borealis: Sometimes a noiſe is heard, 
which might be miſtaken for detonations, but it is only occa- 
fioned by the water reduced into vapour, for the heat is * ; 
The produce is ſal ammoniac. One part of the charcoal, and 
two of regulus of antimony, inflame like antimony. Thirty 
grains of mineral coal inflame in fourſcote inches of this gas 
at a temperature of 90. Many other ſubſtances are ſuſcep- 
tible of inflammation in this gas. Lies ref Sid", 
From theſe experiments, Me. Weſtrumb draws many con- 
cluſions in favour of phlogiſton, and ſhows, that all the phe- 
nomena are not explicable on the antiphlogiſtic ſyſtem. Sce 
the Analytical Review for December, 1790, p. 471. 
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| phical departments, formed his ent hypo- 
thefis, which has ſtood firm 2 frrſt eo | 
it to the public: And though it did not 
come out with the pompous apparatus of mo- 
dern chemiſts; yet, while their opinions have 
been as changeable as the wind, (for, upon 
the whole, there never was ſuch a hete 
neous mixture of opinions; the only juſt ones 
being thoſe which are the ſame as his) his 
ſtood firm as a rock; time, inſtead of 1 W 
ing; has given them more ſtrength. -::-: 
le Grit ſhewed, by the moſt convincing ex- 
iments and arguments, that water makes 
an eſſential conſtituent part of atmoſpherical 
air; yet the idea was ſcouted. But now one of 
the firſt leading aerial chemiſts gives it like wiſe 
as his opinion, but without ever adverting to 
Dr. Harrington: Yet his preſent hypotheſes of 
airs, which ſeem to change as often as the day, 
I will declare, with confidence, are a maſs of 
ſtrange abſurdities. 

It may be conſtrued, that I dard eren the 
opinions of ſome eminent men rather tos ca- 
valierly. The anſwer I make to that is, the 
ſevere treatment which Dr. Harrington's opi- 
nions have met with. I think no one who 


views his ſyſtem, as being the true one, can 


look cooly upon the uſage he has received. 
Not the leaſt attention paid to his labours; bur, 
in ſome inſtances, directly ſimilar opinions 
given by others without once ſuggeſting his 
name: But, I ſhould hope it has been from 
inadvertencies; and that the ſame conduct 2 — 


| 
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take place no more. With ſuch a perſuaſion 


1 ſhall now reſt; and to confirm that, they 


muſt either acquieſce with Dr. Harrington's 


3 or, at leaſt, give it a fair and open 
1 


ſcuſſion: But whatever way they do, to do 
it publicly. „ offends 2: mood 
Before I bid adieu at this time to the pub- 
lic, I would aſk a favour, (though in propri- 


45 gty of language it is no more than juſtice) 


that every friend of ſcience would ſo far inte- 
reſt himſelf in the behalf of injured merit, as 
to allow a candid inveſtigation of the princi- 
ples laid down in this Treatiſe. The charac- 
teriſtic of this free, learned, and generous na- 
tion is, to do juſtice to men and things, and 
to make every literary character, however 
much exalted, amenahle to their tribunal. 


This TREATISE ul be pulli ed on March 
the ub, 1791. My Reader will, no doubt, an- 
ticipate my reaſon for naming it here, 


